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To(Narr1e) Mr. R. J. Klotzbach Dcrc: July 13, 1983 
o•v's'u' UCC-Meta 1 s D1 v1 s 1 on 
Locat1on N1agara Falls, NY 

See Attached D1stribution Design Memo No. 1 
Rad1ological Survey, Cleanup 
Opt1ons and Cost Est1mates 
F1le No. 11309 

Dear Bob: 

Attached is Des1gn Memo No. 1 11 Rad10log1cal Survey, Cleanup Opt1ons and Cost 
Est1mates 11

• 

Un1on Carbide Corporat1on presently 1s out of compl1ance with its New York 
Rad1oact1ve Mater1als License No. 950-0139 due to rad1oact1ve source concen
trations 1n excess of 500 ppm beh1nd Niagara Building 166, where access to 
employees 1s unrestncted. To 1dent1fy the area and depth of contam1nat10n, 
the area south of Bu1lding 166 was surveyed by Mr. D. R. Bro3nahan and the 
author. The results 1nd1cate that a so1l volume of 5130 ft. must be 
restr1cted or remov3d for compl1ance w1th New York State regulat1ons. An 
addit1onal 1700 ft. must be removed for delicens1ng and unrestr1cted use. 

The follow1ng five alternat1ves have been cons1dered and cost est1mates 
prepared as part of the des1gn memo. 

A lterna t 1 ve 

1 
2 
3 
4 
5 

Descn pt 10n 

Fence 1 n Place 
Remove & Fence on Elkem Property 
Remove & Fence on UCC Property 
Remove & Bury - UCC N1agara 
Remove & Sh1p to a Repos1tory 

Cost 

$ 10,000 
65,000 

120_,000 
175,000 
335,000 

The recommendat1on is to proceed w1th Alternat1ve No. 3, based pr1mar1ly on 
the condit1on that the property w1ll be deeded to Elkem Metals Company. The 
matenal remains ava1lable for implement1ng AlternatlVe No. 4,- 11 Bury on UCC 
Property 11

, or AlternatlVe No.5, 11 Sh1p to an Approved Repos1tory 11
, 1n the 

future. An R & D effort can also proceed to 1nvest1gate ways to reduce the 
volume. Far less expense is requ1red for the alternatlVe to 11 Ferice 1n Place 11

, 

which is recommended if property ownership does not change. 

LGE/dac 
Attachments 

L. G. Evans 
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BY: 

DATE: 

Union Carb1de Corporation 
Metals D1v1sion 
Technology Department - Eng1neer1ng 
Niagara Falls, New York 

File No. 11309 

DESIGN MEMORANDUM 
SPONSOR: T. J. KAGETSU 

PROJECT: So1l Decontaminat1on - South of Bu1lding 166, N1agara 

L. G. Evans/D. R. Brosnahan 

May 20, 1983 

Design Memo No. 1 
Revis 10n 0 
SubJect: Radiolog1cal Survey, 

Cleanup Opt1ons and 
Cost Est1mates 

1.0 INTRODUCTION 

1.1 Scope 

To include an eng1neering evaluat1on of the alternat1ves ava1lable for 
d1sposal of the radioact1ve contam1nants from areas south of Bu1ld1ng 
166. 

1. 2 Hi story 

The U. S. Department of Energy performed surveys in 1976 to assess the 
rad1olog1cal status of facil1t1es ut1l1zed under Manhattan Eng1neer 
Dlstrict contract durlng the perlod 1943-1946. ucc•s Metals DiVlSlOn 
at N1agara was one of those s1tes. They discovered contam1nation 
South of Bu1ld1ng 166 and not1f1ed Un1on Carb1de and New York State. 

As a result, New York State Department of Labor performed a follow up 
survey on December 1, 1981 and c1ted UCC for v1olat1on of 1ts New York 
Rad1oact1ve Mater1als License No. 950-0139 by stor1ng source concen
tratlons 1n excess of 500 ppm w1thout restr1ct1ng access to employees. 

Later, thorium was found to be a maJor rad1oact1ve contam1nate 1nd1-
cat1ng that the radiat1on 1s unrelated to the Manhattan Eng1neer 
ProJeCt. 

Th1s problem 1s further compl1cated by the divest1ture of the 
ferroalloys bus1ness and ant1c1pated eventual ownersh1p of the 
property by Elkem Metals Company.-
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2.0 DISCUSSION 

2.1 General 

Des1gn Memo No. 1 
Rev1sion 0 
SubJect: Radiological 
Survey, Cleanup Opt1ons 
and Cost Est1mates 

All phases of a waste clean up proJect are directly affected by the 
quant1ty of waste to be handled. Therefore, the first pr1or1ty was to 
develop a reasonably good estimate of the volume. 

A gamma rad1ation survey was performed over the ent1re fenced area 
beh1nd Build1ng 166 to determine the area of 1nvolvement excluding 
areas covered by asphalt or concrete. Soil samples were obta1ned from 
several areas and analyzed for % u1og and % ThO?. Samples were 
extracted at var1ous levels 1n f1ve noles to determ1ne depth of 
involvement. Samples were also taken to obta1n a rough correlat1on 
between gamma readings and uranium/thorlum content. 

2.2 Cleanup Cr1teria 

2.2.1 General 

The cleanup criter1a 1s dependent upon the use or future use of the 
property. New 'York State Regulat1ons would apply w1th cont1nuance of 
l1cense. NRC Regulations would apply for delicens1ng. 

2.2.2 New York State Regulations 

NYS requ1res restr1ction of access to areas where the rad1oact1ve 
contam1nants exceed 500 ppm of source mater1als. Below 500 ppm rad1o
act1ve mater1als can be stored with unrestr1cted access. 

To fac1litate a compar1son of this l1m1t-to the NRC l1m1ts a conver
slon to pC1/gm is made assuming a 2:1 (thonum:uramum) ratio.- (See 
calculations attached). 

These l1m1ts for unrestr1cted access are the total of the following: 

~36 pC1/gm Thor1um 
~57 pCi/gm Uran1um 

These l1mits are used only for determinat1on of compl1ance w1th our 
license for restr1cted or unrestricted access. 

If the State is approached by UCC for criter1a for delicensing they 
probably w1ll requ1re compl1ance w1th NRC Regulat1ons due to Agreement 
State pr1nciples. 

2.2.3 NRC Regulat1ons 

The NRC proposed regulat1ons( 1) prov1de four options for bur1al and 
del1censing. A f1fth opt1on deals w1th cont1nu1ng the license. 

(1) Federal Reg1ster/Vol. 46 No. 205/Frlday Oct. 23, 1981, Not1ces (attached). 
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Option 1 

Option 
2&3 

Option 4 

- 3 - Des1gn Memo No. 1 
Rev1sion 0 
SubJect: Rad1ological 
Survey, Cleanup Opt1ons 
and Cost Est1mates 

~10 pC1/gm Thor1um and/or 10 pC1/gm Uranium -
unrestricted use and delicens1ng. (Burial not 
requ 1 red). 

~50 pC1/gm Thor1um and 40 pCi/gm Uran1um - deed 
amendment and del1cense, restr1cted access by bur1al 
w1th minimum four foot cover. No res1dent1al 
bu1ld1ng. Opt1on 2 spec1f1es thorium and Opt1on 3 
uran1 urn. 

2500 pCi/gm Thor1um and 200 pCi/gm Uran1um - much 
more restr1cted use of the land than Options 2 and 3. 
No excavat1on or bu1ld1ng. 

Option 5 of the Regulation deals w1th on-site storage of h1gher 
concentrat1ons pend1ng the ava1lab1lity of space at an approved 
repository. No bur1al 1s perm1tted. 

2.3 Rad1ological Survey 

2.3.1 Gamma Survey 

The survey was performed w1th a portable gamma ray spectrometer, Model 
GR-410 manufactured by Geometr1es Exploran1um and detector Model No. 
GPX-21 employ1ng a sodium 1odide thall1um act1vated crystal as a 
sc1ntillat1on phosphor. 

All of the area south of Bu1ld1ng 166 and bounded by the cha1n l1nk 
fence was surveyed except areas covered by concre2e or asphalt. The 
actual area surveyed was 2approx1mately 26,000 ft. . Concrete and 
asphalt cover 63,000 ft .. 

A 10• x 10• grid was establ1shed and read1ngs were taken at the 
1ntersect1on po1nts. Extra read1ngs were taken along the west track 
center line and near the edge of the concrete on both s1des. 

A resurvey of a 400 ft. 2 area was done us1ng a 
assess the reliab1lity of the general survey. 
area 1s shown on Draw1ng SF-7902 as Deta1l 1. 
d1splayed in F1gure I (attached). 

2• x 2• grid to 
The locat1on of th1s 
The data are also 

All gamma meter readings were reduced to the number of t1mes back
ground and are reported on Drawing SF-7902. 

2.3.2 Analytical Survey 

So1l Samples - The phys1cal samples were essent1ally •grab• samples. 
No systemat1c sampl1ng technique was used. The analyt1cal work was 
performed by Elkem•s laboratory at N1agara Falls. The results are 
shown in Table III (attached) and on Draw1ng SF-7902. 

The chem1cal analyses of the surface soil samples ranged from 0.006% 
to 0.40% Th02 and from 0.002% to 0.17% u3o8. 
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Rev1sion 0 
SubJect: Radio 1 og1 ca 1 
Survey, Cleanup Opt1ons 
and Cost Estimates 

2.4 Survey vs Regulations 

The following Table I 1s a comparison of the surface soil sample 
analyses converted to pC1/g and the gamma radiat1on readings (t1mes 
background). Below the table 1s a gu1de compar1ng gamma read1ngs to 
cleanup or storage criteria. The gamma range 1s est1mated based on 
the analyses of Table III (attached). 

GAMMA 
X BKG 

1 
3 
5 
6 
8 
9 

12 
13 
17 
21 
26 
33 
83 

GAMMA RANGE 

1 - 5 

6 - 9 

10 - 60* 

TABLE I 

URANIUM THORIUM CONTAMINANTS 
~C1/gm ~Ci/gm SAMPLE NO. PPM 

3 
11 
6 

11 
8 

14 
26 
8 

26 
42 
57 
82 

466 

2 11 20 
11 9 131 
6 8 70 

19 2 210 
22 5 228 
40 1 401 
61 3 650 
12 10 140 
66 4 674 

105 12 1094 
164 14 1664 
201 13 2091 
382 5 4957 

NYS/NRC REQUIREMENTS 

W1ll meet NRC proposed regulat1ons for del1cens1ng and 
unrestr1cted land use. NRC Option 1 (Sec. 2.3.3) - no 
bun a 1 required. 

NYS allows unrestricted access and continue l1cense. 
NRC allows burial and del1censing. Opt1ons 2 and 3 -
bun a 1 requ 1red. 

NYS requ1res restr1cted access. NRC allows bur1al and 
del1censing - Opt1on 4. 

>60 NYS requ1res restricted access. NRC requ1res 
restricted access and storage unt1l space 1s ava1lable 
at an approved repos1tory, e.g., Barnwell, SC. 

*Interpolated 
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2.5 Contamination Volume 

2.5.1 General 

Des1gn Memo No. 1 
Rev1s1on 0 
SubJect: Rad1ological 
Survey, Cleanup Opt1ons 
and Cost Est1mates 

The gamma survey, surface and subsurface so1l analyses and the gu1de 
above are comb1ned to est1mate the quant1ty of mater1al of each class 
in each area. 

The depth of contamination var1es throughout the area of 1nvolvement, 
but 1s generally less than six 1nches. However, to exped1te cleanup, 
the rails and t1es must be removed, requir1ng a m1nimum removal depth 
of eight inches. 

2.5.2 High Concentrat1on Area 

This area conta1ns material wh1ch exceeds NRC bur1al l1m1ts and must 
be d1sposed of (eventually) at an approved repos1tory. Gamma read1ngs 
are above 60 t1mes background. Th1s area is the most heav1ly contam
lnated both 1n rad1at1on level and depth of contam1nat1on. Contam1na
t1on can be found 12 1nches below the surface. 

Volume= 400 ft. 2 x 1ft. deep= 400 ft. 3 

2.5.3 Med1um Concentration Area 

Th1s area contains mater1al wh1ch requ1res restricted access. Gamma 
read1ngs are 10-60 t1mes background. 

Volume= 6400 ft. 2 x 2/3 ft. deep= 4267 ft. 3* 

*Approx1mately 30% of the area found to be low concentrat1on on the 
general survey (10 1 x 10 1 Gr1d) was found to be med1um concentrat1on 
upon resurvey (2 1 x 21 Gr1d). See Draw1ng SF-7902 or Figure I. Th1s 
volume 1s included. 

2.5.4 Low Concentrat1on Area 

This area conta1ns mater1al wh1ch must be removed to delicense but 
which can remain w1th unrestricted access under current license. 
Gamma readings are 6-9 t1mes background. 

Volume= 2200 ft. 2 x 2/3 ft. deep= 1467 ft. 3 

2.5.5 Summary 

The following summarizes the above volumes includ1ng a 15 percent 
cont1ngency: 

High Concentrat1on 
Medium Concentrat1on 
Low Concentrat1on 

TOTAL 

3 230 ft. 3 
- 4900 ft. 3 
- 1700 ft. 

6830 ft. 3 
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NOTE: No explorat1on was done beneath any of the concrete or asphalt 
pads. The depth of 1nvolvement and the locat1on of contamln
atlon along the railroad tracks ind1cates the rad1oactive 
mater1als were sp1lled during handling from rail cars and 
contam1nat1on under the pads 1s unlikely. 

3.0 DESCRIPTION OF CLEANUP ALTERNATIVES 

3.1 Summary 

F1ve cleanup alternat1ves are cons1dered 1n th1s memorandum. The 
maJor factors 1nfluenc1ng f1nal select1on of an alternat1ve are: term 
of solut1on (short or long), del1censing, property transfer to Elkem, 
compl1ance w1th NYS Regulat1ons, and cost. 

Table II below summar1zes the alternat1ves opposite these factors. 

TABLE II 

ALTER- TRANSFER 
NATIVE PROPERTY 
NO. 

1 

2 

3 

4 

5 

DESCRIPTION TERM DELICENSE* TO ELKEM 

Fence 1n place Short No No 

Remove & fence on Elkem Property Short No No 

Remove & fence on UCC Property Medium No Yes 

Remove & bury - UCC N1agara Long Yes Yes 

Remove & Shlp to repository Permanent Yes Yes 

* Assumes that this lS the only contam1nated area 1n the plant. 

**If a concrete pad 1s ava1lable the cost would be $90,000. 

3.2 Alternat1ve No. 1 - Fence 1n Place 

S1mply enclose the contam1nated area thus restricting access. 

Requirements - 400 feet of fence. 

Advantages Qu1ck solut1on to come into compl1ance with NYS. 
- Minimum cost. 

D1sadvantages - Contam1nat1on remains requ1ring future action. 
-Transfer of property to Elkem 1s not poss1ble 

unless Elkem obtains a l1cense or UCC removes 
the matenal. 

COST 
$000 

10 

65 

120** 

175 

335 
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SubJect: Radiolog1cal 
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3.3 Alternat1ve No. 2 - Remove and Fence on Elkem Property 

As ment1oned earl1er, much of the area South of Bu1lding 166 is 
covered w1th concrete and asphalt. The mater1al (soil) could be 
removed and stored on an ex1sting pad in the Southeast corner of the 
property. The pad and a plast1c covering would prov1de stability and 
a fence would prov1de restr1cted access unt1l f1nal disposal. 

Requirements - Removal of railroad tracks. 
- Disposal of scrap and debr1s**. 
- 100 ft. fence requ1red - S & E corner s1te. 
- Concrete/asphalt pad - already available. 
- Replacement of ra1lroad track. 

Advantages - Consol1dat1on of contaminants. 
- Access can be restr1cted. 
- Th1s work 1s requ1red for ultimate d1sposal 1n any 

event. 

D1sadvantages - Short term solut1on. 
- 1/10 acres of land would not be available for 

Elkem use. 
- Transfer of property to Elkem is not poss1ble 

unless Elkem obta1ns a l1cense or UCC removes the 
maten a 1. 

**Th1s 1ncludes- Three flat-bed railroad cars loaded w1th 1nduct1on 
furnaces. 
Stacks of deter1orat1ng 55 gallon drums. 
Stacked wooden boxes conta1n1ng steel shot, etc. 
Numerous 5' x 5' x 5' steel boxes. 
Var1ous ladles, furnaces, carbon electrodes, etc. 

3.4 Alternat1ve No. 3 - Remove and Fence on UCC Property 

The work requ1red here is essent1ally the same as 1n 3.3 above. Costs 
increase and extra care must be taken to avo1d contam1nat1on of other 
areas of the plant. However, the property can then be released for 
transfer to Elkem. An area in the N1agara Plant has been des1gnated 
by plant personnel for poss1ble use. 

Requ1rement - Same as 3.3 except more fence and a new concrete pad 
may be requ1red. 

Advantage - Same as 3.3 except 1t has the add1t1onal advantage 
of not 1nterfering with Elkem property use. 
Property can be transferred to Elkem. 

D1sadvantage - Med1um term solution. 
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3.5 Alternat1ve No. 4 - Remove and Bury - UCC N1agara 

Bur1al on Union Carbide owned property was explored for the Mar1etta 
TaCb cleanup prOJect. The ma1n problems are: f1nd1ng a suitable 
bur1al site, gett1ng State and Local approval, future use or transfer 
of the burial site is restr1cted, and long term mon1tor1ng of the s1te 
is necessary. 

Requ1rements - Remove and replace ra1lroad tracks. 
- D1spose of scrap and debr1s at approved repository. 
- A suitable bur1al s1te. 
- Containers (55 ga13on drums) may be requ1red. 
- Dispose of 400 ft. soil at approved repository. 

Advantages - Long term solut1on. 
- Del1cense. 

D1sadvantages - Use of the bur1al s1te w1ll be restr1cted - no 
construct 10n. 

3.6 Alternat1ve No. 5 - Remove and Sh1p to Repos1tory 

Th1s alternat1ve is permanent. Once the mater1al 1s rece1ved at the 
repos1tory, the host state becomes owner and the l1censee•s account
ablllty ends. However, th1s 1s the most expensive alternat1ve. 

Requ1rements - Remove and replace railroad tracks. 
D1sposal of scrap and debr1s at approved 
repos1tory. 
Conta1ners. 
Load1ng system. 

Advantage - Permanent solut1on. 

Disadvantage - H1ghest cost. 

3.7 Remove and Ship to Uravan 

This alternat1ve was selected for the TaCb res1due cleanup proJect 1n 
Mar1etta. The uranium content of the TaCb res1due was 0.13% U 0 
and processing to recover uranium values was feas1ble and acce~t§ble 
to the Colorado Department of Health. The mater1al (so1l) analyses at 
N1agara 1nd1cate 0.01% u3o8• Therefore, transfer to Uravan cannot 
be cons1dered. 

4.0 COST ESTIMATES 

As d1scussed in Sect1on 2.4, the radiolog1cal survey 1nd1cates three levels 
of contaminat1on above NRC del1cens1ng l1m1ts. They are: 6-9 x BKG (back
ground), 10-60 x BKG and greater than 60 x BKG. Volumes were calculated 
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for each area w1th the thought that some alternat1ves would not requ1re the 
removal of the combined total volume but only those areas with the h1ghest 
concentrations. However, to s1mpl1fy cost1ngs and cost compar1son, only 
the total volume of Section 2.5.5 is considered. All medium and h1gh 
concentration mater1al requ1res fenc1ng or removal. The low concentrat1on 
material adds an addit1onal 25% to the volume, but add3 only 10% to the 
cost. The volume for cost est1mating 1s then 6830 ft .. 

Cost Est1mates No. 6342 through 6346 are attached. 

Cost Est1mate No. 
Cost Est 1 mate No. 
Cost Est1mate No. 
Cost Est1mate No. 
Cost Est1mate No. 

6342 
6343 
6344 
6345 
6346 

Fence in Place 
Remove and Fence - Elkem 
Remove and Fence - UCC N1agara 
Remove and Bury - UCC N1agara 
Remove and Sh1p to Barnwell 

$ 10,000 
$ 65,000 
$120,000 
$175,000 
$335,000 

Note: Costs do not reflect removal of debr1s wh1ch 1s assumed to be 
Elkem•s accountab1l1ty. 

5.0 RECOMMENDATIONS 

Removal and relocat1on of the contam1nated so1l to the N1agara plant as 
descr1bed in Alternative No. 3 is recommended based on the following: 

1. The property w1ll be deeded to Elkem Metals Company. 

2. Any restr1ct1on to the use of the property beh1nd Build1ng 166, 
or any potent1al cleanup l1ability to Elkem, 1s unacceptable. 

3. EPA and NRC regulatory uncerta1nt1es ex1st concern1ng bur1al. 
(Perpetual ma1ntenance costs are not 1ncluded 1n the est1mate for 
Alternative No. '4.) Bunal also makes the material unavailable 
for d1sposal at an approved repos1tory as discussed below. 
New York state may ban all bur1al w1th1n the state in the near 
future. 

4. D1sposal at Barnwell, SC 1s too costly and there 1s reason to 
bel1eve that a new repository w1ll be opened 1n the Northeast by 
1986 wh1ch may reduce the cost of that opt1on. 

Any remed1al effort must be approved by the State of New York, Department 
of Labor. For the mater1al to be left on-site, Radioact1ve Mater1als 
License No. 950-0139 must be amended. Th1s amendment or some form of 
approval should be rece1ved prior to the beg1nn1ng of any cleanup. 
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Niagara Falls, New York 
May 19, 1983 

Cost Estimate No. 6342 

F1le No. 11309 

Revised: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 ~ FENCE IN PLACE {ALTERNATIVE 1) 

MATERIAL LABOR CAPITAL NON-CAPITAL 
1983 DOLLARS $000 $000 $000 $000 

MATERIAL 

400' Fence {6ft.) Along 1100N 8 8 

TOTAL 8 8 

TOTAL DIRECTS 8 8 
ENGINEERING 
CONTINGENCY 2 
RADIOLOGIST/HEALTH PHYSICS (1 Mo.) 

TOTAL 10 

FRANGELORI/dac 

cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 
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Niagara Falls, New York 
May 19, 1983 

Cost Estimate No. 6343 

File No. 11309 

Revised: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND FENCE ELKEM (ALTERNATIVE 2) 

1983 DOLLARS 

SOIL REMOVAL 

Remove 6 Relocate So1l 7000 ft. 3 

Fence 6 ft. - 100 ft. 

TOTAL 

RECLAMATION 

Backf1 11 
Equipment Decontaminat1on 
(Loader & Trucks) 
Replace RR Track 

TOTAL 

TOTAL DIRECTS 
ENGINEERING 
CONTINGENCY 
RADIOLOGIST/HEALTH PHYSICS 

TOTAL 

MATERIAL 
$000 

LABOR 
$000 

CAPITAL 
$000 

NON-CAPITAL 
$000 

5 5 
2 2 

7 7 

5 5 
3 3 

25 

33 

40 

15 

23 

23 
7 
8 
2 

40 

10 

10 

17 
5 
3 

25 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4} 
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Niagara Falls, New York 
May 19, 1983 

Cost Estimate No. 6344 

File No. 11309 

Revised: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

•FEASIBILITY STUDY COST ESTIMATE• 
DECONTAMINATION BUILDING 166 - REMOVE AND FENCE- UCC NIAGARA (ALTERNATIVE 3) 

MATERIAL LABOR CAPITAL NON-CAPITAL 
1983 DOLLARS $000 $000 $000 $000 

SOIL REMOVAL 

Remove & Relocate Soil 7000 ft. 3 {haul) 10 10 v 
Concrete Pad - 60 cy. 30 30 v 
Fence 6 ft. - 200 ft. 4 4V"' 

TOTAL 44 34 10 

RECLAMATION 

Backfill 5 ..-5/ 
Equipment Decontaminat1on 3 y--

(Loader & Trucks) 
15" Replace RR Track 25 _10'' 

TOTAL 33 23 

TOTAL DIRECTS 77 57 20 
ENGINEERING 9 6 
CONTINGENCY 10 2 
RADIOLOGIST/HEALTH PHYSICS 14 2 
(1 ~10.) 

TOTAL 90 30 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

UCCNHT0001666 
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Niagara Falls, New York 
May 19, 1983 

Cost Estimate No. 6345 

File No. 11309 

Revised: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND BURY - UCC NIAGARA (ALTERNATIVE 4) 

1983 DOLLARS 

SOIL REMOVAL 

Remove & Relocate Soil 7000 ft. 3 
Clay L~ned P1t w/Drain System 
40 ft. X 5 ft. 
Clay Cap 

TOTAL 

RECLAMATION 

Backfi 11 
Equipment Decontamination 
(Loader & Trucks) 
Replace RR Track 

TOTAL 

DISPOSAL 

Transportat10n 
Burial Fee (200 ft. 3) 

TOTAL 

TOTAL DIRECTS 
ENGINEERING 
CONTINGENCY 

MATERIAL 
$000 

(haul) 

1 

1 

1 

RADIOLOGIST/HEALTH PHYSICS (1 Mo.) 
SITE SELECTION 

TOTAL 

LABOR 
$000 

10 
15 

CAPITAL 
$000 

15 

15 15 

40 30 

5 5 
3 3 

25 

33 

1 
8 

9 

82 

15 

23 

53 
8 

15 
4 

35 

125 

NON-CAPITAL 
$000 

10 

10 

10 

10 

1 
9 

10 

30 
8 
5 
2 

50 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 
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Niagara Falls, New York 
May 19, 1983 

Cost Estimate No. 6346 

File No. 11309 

Revised: July 6, 1983 

UNION CARBIDE CORPORATION 
METALS DIVISION 

TECHNOLOGY DEPARTMENT - ENGINEERING 
SPONSOR: T. J. KAGETSU 

FEASIBILITY STUDY COST ESTIMATE 
DECONTAMINATION BUILDING 166 - REMOVE AND SHIP TO BARNWELL, SC (ALTERNATIVE 5) 

MATERIAL LABOR CAPITAL NON-CAPITAL 
1983 DOLLARS $000 $000 $000 $000 

SOIL REMOVAL 

Remove Soil 7000 ft. 3 (haul) 3 5 ,5-
Conta1ners (80 boxes - 100 ft. ) 20 20 i/ 
Load1ng Trucks (incl. Pallets, etc.) 5 4 9/ 

TOTAL 25 9 34 

RECLAMATION 

Backfi 11 5 5 V' 

Equipment Decontamination 
(Loader & Trucks) 

3 3 v 

Replace RR Track 25 15/ 10 v' 

TOTAL 33 23 10 

DISPOSAL 

Transportation $1000 (10 loads) 10 10 
Burial Fee (8000 ft. 3 incl Conta1ner) 160 160 

TOTAL 170 170 

TOTAL DIRECTS 25 212 23 214 
ENGINEERING 5 28 
CONTINGENCY 3 46 
RADIOLOGIST/HEALTH PHYSICS (1 Mo.) 4 2 

TOTAL 45 290 

FRANGELORI/dac 
cc: TJK(2): CGR: AJC: LGE: RGH: FRA(4) 

UCCNHT0001668 



CALCULATIONS 

New York State regulations requ1re that access be restr1cted to areas 
where the source material exceeds 500 ppm. For the purpose of compar
lson w1th NRC regulat1ons a Thorium/Uran1um rat1o of 2:1 1s assumed. 

Therefore, the max1mum act1vit1es for unrestr1cted access are: 

NYS max1mum Thor1um act1v1ty equals: 

330 parts/m1ll1on x 1.09 x 105 pC1/gm = 36 pC1/gm 

NYS max1mum Uranium act1v1ty equals: 

170 parts/m1llion x 3.33 x 105 pC1/gm = 57 pC1/gm 

UCCNHT0001669 
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Federal Register I VoL 46, No. 205 I Friday, October 23, 1981 I Notices 52.061 

The Assistant Secretary finds that good 

cause eXJsts for not pub!Jshmg the 
supplement to the Puerto Rlco State Plan 

as a proposed change and makmg the 

Reg1onal Admirustrator'a approval 
effecuve upon pub!Jcation for the 
following reasons: • 

l. The standards are identical to the 

Federal standards wblch were 
-promulgated m accordance wtth Federal 

law meetmg reqwrements for publlc 
parbClpation. · 

z. The standards were adopted in 
accordance wtth the procedural 
requLrement of State Law and further 

parbClpatlon would be unnecessary. 
The deCision 1s effective October 23, 

'1981. 

{Sec. 18 Pub L.ln-.596. 64 StaL 1608 (29 U.S.C. 

667)) 

S1gned at New York City, New York. thls 
15th day of )une 1981. 

Roger A. Clark. 
Reg1ona/ Aduumstrator. 

1FR Doc.ll-311745 filed 1~ 11:~ ...,I 
e!WHG COO£ 451G-2G-61 

NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee on Reactor 
Safeguards, Subcommrttee on 
Callaway Plant; Location Change 

The ACRS Subcommittee on 
Callaway Plant will hold a meehng on 

November 4 and 5. 1981. at the 
HOLIDAY 11\'N-Vv'EST. 1900 l-70 Dnve 

Southwest. Columb1a, MD instead of the 

Hl.lton Inn. -
Notice of this meeting was publlshed 

in the Federal Register on October 19, 

1981 (46 FR 51329), and all other 1tems 

remam the same except for the locabon 

change as indicated above. 

Dated. October 19, 1981. 

John C. Hoyle, 
Adv1sory Comnuuee, Management Officer; 

fFR Doc. 11-.3CJ733 fllod 1~ M5 aa) 

ltiWNGCODE7~ 

Disposal or Onslte Storage of Thorium 

or Uranium Wastes From Past 
Operations 

AGENCY: Nuclear Regulatory 
Comm1ssion (NRC). 

ACTION: D1scuss1on of options for NRC 

approval of apphcahons for d1sposel or 

ons1te storage of thonum or uramum 
wastes: mtenm use and public comment. 

SUMMARY: Th1s nobce d1scus.ses five 

options for NRC approval of disposal or 

ons1te storage or thonum or uranium 
wastes from past nuclear operatlons. 

The options ere contamed m a Branch 

Technical Position for administration by 
the Uranium Fuel Ucensm.g Branch, 
Division of Fuel Cycle and Matenal 
Safety, Office of Nuclear Matenal 
Safety and Safeguards. 

DATES: Comments on the options for 
'disposal or onsite storage of thonum or 

uramum are encouraged. Such 
comments will be considered in any 
subsequent revis1on of the Branch 
Techn1cal Position. Comments are due 

December 2Z. 1981. 
Note.-Comments rece1ved after the 

explJ11bon date will be cons1dered If 1t is 

pracucalto do so. but assurance of 
considers bon cannot be gwen except as to 
comments filed on or before that date -

FOR FURTHER INFORMAT10N CONTACT: 

Ralph G Page, Ch1ef. Uranium Fuel 

L!censmg Branch. DIVIs ton of Fuel Cycle 

and Matenal Safety, Office of Nuclear 

Material Safety end Safeguards. 
Washmgton, D.C. 20555, telephone 301-

427-4309. 
SUPPLEMENTARY INFORMAT10N: 

I. Introduction 

Some of the s1tes formerly used for 

processmg thonum and uraruum are 
known todav to be conta.mmated wtth 

res1dual rachoactlve matenals. Some are 
currently covered by NRC licenses. 

Others were once llcensed. but the 
hcenses to possess end use matenal 
have exptred. In many cases, the total 

amount of contammated soli1s large. but 

the actlVlty concentrations of 
redioactlve matenals are belleved 
suffiClently low to jusbfy theLr dlsposal 

on privately owned lands or storage· . 

ons1te rather than theLr transport to a 

hcensed radioactive matenals disposal 

(commercal) site. In many instances 

peckagmg and transportmg these wastes 

to a licensed dlsposal site would be too 

costly and not jusbfied from the 
standpomts of .risk to the public health 

or cost-benefit. Furthermore, because of 

the total volume of these wastes, hmited 

commerc1al waste dlsposal capaCity, 

and restncbons placed on rece1pt of 
long-lived wastes at commel'Clal s1tes. it 

is not presently feasible to dlspose of 
these wastes at commercial low-level 
waste disposal s1tes. 

Effectlve January ZS, 1981, NRC 
regulations in 10 CFR 20, ""Standards for 
Protection Agamst Radlabon", were 

amended [45 FR 71761-71762) to delete 

§ 20.304 wh1ch prov1ded general 
authonty for disposal of radioactive 

ma tenals by bunal in soil. Under the 
amended regulations, bcensees must 

apply for and obtam spec1fic NRC 
approval to dispose of rad1oacbve 
matenals m this manner under the 
prov1s1ons of 10 CFR 20.302. A case-by

case rev1ew was beheved needed to 

assure that burial of rad.ioecbve wastes 

would not present an unreasonable 
health hazard at some future date. 

The deleted provisions of § 20.304 

preVlously perm.1tted burial of up to 100 

lnllhcunes of thorium or natural uraruum 

at any one time, wtth a yearly lumtabon . 

of 12 bunals for each type of material at 

each Bile. The only chsposal standards 

specfied were (1) bunel at a mmunum 

depth of four feet. and (2} successive 

bunals separated by at least SIX feeL 

Thus a total of 1.2 cunes of these 
matenals were pemutted to be disposed 

of each year by bunal in a 12 foot by 18 

foot or larger plot of ground. 
Under the amended regulations. it is 

incumbent on an appbc:ant who wants 

to bury radloacbve wastes to 
demonstrate that local land burial IS 

preferable to other disposal alternatives. 

The evaluabon of the application takes 
into account the followmg mforma bon: 

Types and quantibes of matenal to be 
buned 

Packagmg of waste 
Burie.i location 
Cbaractensbcs of bunal site 
Depth of bunal 
Access restnctions to disposal site 

Radiation safety procedures during 
disposal operabons 

Recordkeeping 
Local bunal restrictions. if any . 

For at~p!Jcations mvolvmg d.J.sposal c! 
soils contammated wt1h low level 
concentrations of thonum and uranium 
(other thaD concentrations not 
exceedmg EPA cleanup standards), the 

' matters of pnne1pal unportance are: 

Concentrations of thonmn aDd uranium 

- (e1ther in secular eqwhbrimn Wlth 
theLr daughters or wtthout daughters 
present) 

Volume of contBDUDated son 
Costs for ofis1te and ons1te disposal 

Aveilabillty of offs1te bunal space 
Disposals1te charactensbcs 
Depth of bunal and access1bility of 

buned wastes 
State and local government Vlews 

II. Bnmch Technical Posibon 

;' [llere are' five acceptable-options-for 

· disposal or onsite storageclthorium__j 

-,:~d uranium contammated wastes:; 
Applica uons for-dlsp-osa:I-or storage will 
be approved if the gwdelines discussed 

under any ophon are met. Applications 

for other methods of d1sposal may be 

submitted and these will be evaluated 
on the~r_own_ments. . 

~-~pos~f acceptably low 
concentrations (wh1ch meet EPA 
cleanup standards) of natural thorium 

w1th daughters m secular equ1.hbnwn. 

depleted or ennc:hed uraruum. end 

UCCNHT0001670 
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r.::~Illl'll ores with daughters in secular 

aoq~hbrium with no restncbon on bunal 
and natural uranium ore wastes 

contaming daughters not at secular 

equihbnum can be calculated on a case

by-case basis usmg the apphcable 

- · ':1'3. Disposal of l~tJiiuOiiB ~ 
. natural uraruum oresiWith'aU·daugliters 

in eqwbbrium. when buried under 

prescnbed conchtions in areas zoned for 

industnal use and the recorded btle . • 

documents are amended to state that the 

specified land contains buried 

tne•a . 
' ._this option. the concentrations 

or natural thonum and depleted or 

ennched uranium wastes are aet 

suffie1ently low that no member of the 

pubhc is expeded to rece1ve a radiation 

dose commJtment from the chsposed 

ma tenals m excess of 1 milhrad per year 

to the lung or 3'milhrads per year to the 

bone from inhalabon and ingesbon. 

under any foreseeable use of the 

matenal or property. These rachation 

dose gwdelmes were recommened by 

the EnVU'Onmental Protecbon Jigency 

(EPA) for protecbon agaUlSt 

transuranium elements present in the 

enVU'Onment as a result of unplanned 

contammation (42 FR 60956-60959). In 
addtbon, the concentrations are 

suffie1ently low so that no md.IVldual 

may recetve an external dose m excess 

of 10 m1croroentgens per hour above 

backsround. nus lS compabble with 

gwdelmes EPA proposed as cleanup 

standards for macbve uraruum 

processmg s1tes {48 FR. .2.556-2563). 

For natural uraruum ores baVl.Og 

dau,ghters in equihbnum, the 

concentrabon ltmit 1s equal to that set 

by the EPA (48 FR. .ZS55-Z583) for 

rad.tum-Z.Z6 (1.e., 5 pCt/gm. includ.ing 

bs.A-ound) and 1ts decay products. 

'Wconcentrations spectfied below 

are beheved appropnate to apply. It 1S 

expected. however, that cu:Tently 

hcensed operabons will be conducted m 

such a manner as to nunuru.ze the 

poss1b1hty of soil contammabon and 

when such occurs the contaiDUlation 

will be reduced to levels as low as 

reasonably acruevable. 

. i&C?,tqpic aCbVl.Jj~!_Q~~ . 
,,_, 2. D1sposal of certain 1~. __ 

~ncentrations of natural thorium witli _j 
daugfitera in &ecularequwonum ana
depleted or ennched uraruum wtth no 

daughters present when buried under 

prescribed conchbons with no 

subsequent land use restnctiona and no 

conbnumg NRC hcensmg of the 

matenal. , 

Under this option the concentrations 

of natural thonum and uranium are set 

auffic1ently low so that no member of 

the pubhc Wlll recetve a rachation dose 

exceedmg those d:scussed under opbon 

1 when the wastes are buried man 

approved manner absent intrusion into 

the bunal grounds. This opbon will 

reqwre estabhsb.ing preSC'lbed 

conditions for chsposal1n the llcense, 

such as depth ana d.uitnbutlon of 

matenal to mi01mize the likelihood of 

intruston. Burial will be penmtted only if 
it can be demonstrated that the buned 

matenals v.-ill be stabilized m place and 

not be transported away from the stte. 

Acceptability or the Site for d.uiposal 

will depend on topographical. · 

geolog1cal, bydrolog1cal and 

meteorological charactensbcs of the 

Site. At a m.munum. bunal depth wul be 

at least four feet below the surface. In 
the event that there is an intrusion mto 

the bunal ground. no member o-f the 

pubhc will bkely rece1ve a dose in 

excess fo 170 IIUlhrems to a critical 

organ. An average dose not exceechng 

'170 mtlhrems to the whole body for aU 

members or a general population is 

recommended by intemabonal and 

nabonal rachation expert bodies to hmit 

populabon doses Wtth respect to 

c:c.ne- lurutmg doses to md.IVldual body organa, 

~~ the concentrabons are suffie1ently low 

--~-----------1..;;..._.:
..~ that no indiVldual will recetve a dose in 

t:N;~ ~m~ ~22111 11 &!I · excess of 170 JD.J.llirems to any organ 

=~~-ptl!iiitil_,·.,. _.._..,_ -l,oJ from exposure to natural thonum. 

~eo Ufar>ur71--------; S5 

Emc:hed u.u......,......,....,"!.l---------1 3D depleted uranium or ennched uranium. 

'Hanni 1Jne1>oum -Ores (u-a ,.._. 1.1-2341 II el Th b '"' tr b f 
.. _ _ , t !101 e average ac Vl • .J concen a on o 

_oaugh __ '
815_""'_-prMenl __ -_.,._~ ___ __,~ __ l_J= radioactive matenal that may be buried 

The analysis upon which the Branch 

Techrucal Pos1bon is based is available 

for mspecbon at the Commisston's 

Pubbc Document Room at 1717 H St.. 
N W., Washmgton. D.C. 

under th1s option in the case cif naturaL 

thonum (Th-232 plus Th-228) iS' 50 pCi/J 

~J.f all daughters are presentand in 

ee{uthbnwn: for ennched uraruum it 1S 

100 pCi/gm if the uramum is soluble and 

250 pCl/gm 1f msoluble: for depleted 

uraruum 1t is 100 pCt/gm u the uraruum 

is soluble and 300 pC1/gm if insoluble. 

Natural uranium ores contaming rachwn 

226 and 1ts daughters are not included ·· 

The concentrations spectfied under 

th1s ophon may be compared with 

naturally occumng thonum and uranium 

ore concentrations or 1.3 pCt/gm m 

ia>us rock and uramum 
lW ntrahons or 120 pCt/gm in Flonda. · 

pn ..... .,hate rock and so-so pC1/grn m 

Tennessee bttummous shale 

Concentration hmtls for natural thorium 

under Hus opbon. because or posstble 

radon 2.Z2 emanations and resultant 

btgher than acceptable exposure of 

ind1v1duals m pnvate restdences Lf 
houses were butlt over buned matenals. 

radtoactlve materials and are 
condlboned in a manner acceptable 

under state law to impose a covenant 

runrung wtth the land that the spee1fied 

land may not be used for residential 

bwldmg. (There is no contmumg NRC 

ijcensmg of the material.) 

• D1sposal will be approved if the bunal 

critena outlmed in opbon 2 (mcluchng 

l]tuial st a minimum of 4 feet) are met. 

Depending upon local soil 
Charactenstica, bunals at depths greater -

than 4 feet may be reqwred. In order to 

assure protecbon agaiJlBt radon ZZ.Z 

releases [daughter m decay cham of 

uraruum 238 and uranium 234}, it 1S 

necessary that the recorded btle 

documents be amended to state in the 

permanent land records that no 

restdenbal bwlding should be permitted 

over spec wed areas of land where · 

natural uraniw... ore residues (U-238 

plus U-2.34) m concentrations exceedmg 

10 pCt/ gm bas been buried. lndustnal 

buildmg 1s acceptable so long as the 

concentrabon of buried matenal does 

not exceed~ -pCi/&;:n" ot,lliaztium (t.e., 

Ra-Z.Z6 shallnon~xc:tfed 20 t>Ci/grn). 
~--~·----~

-- ., 
-~·· .1.mposal of land~&e-hmited 1~ 

~ncentrations of natural thonum o~ 

•natural uraruum·W!illdaaghters m 

Secwareqwlibnum BI;~d depleted or 

enriched uraruum wtthout daughters 

present when buned under prest:nbed 

conchtions m areas zoned for industnal 

use and the recorded otle documents are 

amended to state that the land contaUlS 

buned radioac::bve material and are 

conditioned in a manner acceptable 

under state law to impose a covenant 

runrung wtth land that the land (1) may 

not be excavated below stated depths m 

speclfied areas of land unless cleared by 

appropnate health authoribes, (2) may 

not be used for restdenua1 or mdustnal 

sb-uctures over spee1fied areas where 

radtoactlve matenals in concentranons 

blgher than specified in opbons 2 and 3 

are buned. and (3) may not be used for 

agrtcultural purposes in the specified 

areas. (There is no contmuing NRC 

hcensmg of the disposal site.) 

Under tlus option. conchbons of bunal 

will be such that no member or the 

pubhc wtll receive racilation doses m 

excess of those discussed under option 1 

absent mtruston into the bunal ground 

Cr1tena for chsposal under these 

conch lions 1s predtcated upon the 

assumption that antenhonaltntrus1on IS 

less bkely to occur 1£ a wamtng 1s g1ven . 
j 

I . : • 
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~\"'.j ~land documents of record not to ~the availability of an appropnate __ ] OFFICE OF THE UNITED STATES 

- excavate below buns) depths m '@sposal s1te. -.,.. · TRADE REPRESENTATIVE 

~- speofied areas efland Without Wnen concentrations exceed those . 
Resolution of Complaint of Price-

- ' clearance by health authontles; not to speofied m opbon 4. long term dlsposal 

• · ~ construct res1denbal or industnal other than at a licensed disposal a1te Undercutting of Subsidized Cheese 

bwldmg on the s1te: and not to use Will not nonnally be a vtable opbon Imports -

specmed areas of land for agncultural under the provtsions of 10 CFR 20.302.. In On October 1. 1981, the United States 

purposes. Because of th1s, we bebeve it such cases. the thonum and uraruum Trade Representabve received a letter 

appropnate to apply a maxunum en tical may be pemntted to be stored onsite from the Secretary of Agnculture 

organ eXlJosure lulllt of 500 muh ... ·ems per unaer an NRC license untll a swtable iclormmg hun of the Secretary's findmg 

year to thonum and uraruum buned method of disposa) 1s found. Llcense thatunported Grade A Swiss type 

under thls restncbon mstead of 170 condlbons will reqw.re that radlabon cheese produced m Finland bas been 

m.~llirems as used m opbons 2 and 3.ln doses not exceea those speofied m 10 offered for sale in the Uruted States -at 

addlt:lon, any exposure to such matenals CFR Part 20 and be mamtamed a& low duty-pa1d wholesale pnces wblch are 

is h.kely to be more transient than as reasonably achievable. five cents per pound less than the 

assumed (essentially contmual domesbc wholesale market pnce or 

exposure) under those opbons. These ~----Before approvmg an applicauotrto similar cheese produced m the Uruted 

two factors combme to mcrease the i dispose of thorium or uraruum UDder States. 

actJVlty concentrabon hmlts calculated : opbons .Z. 3, or 4• NRC will sol.ict'the In accordance With Section 702{c)(2) 

under option 2 by about 10 Thus, the VIew of appropnate State health of the Trade Agreements Act of 1979 

average concentrabon that may be officials Wlthm the State in which the (the Act) (19 U.S.C. 1202 note}. the Office 

buned under thls OP.tlon for thorium , dlsposal would be made. of the Uruted States Trade 

(frb-:~2 J1lus11}::2Z8) is SOO_pG![i§:":if all Dated at Sliver Spnng, Maryland this 19th Representat:lve notified Fmland of the 

daughters are present and m ---day of October • .l981 -- -~ · pnce und.ercuttmg determmatlon made 

eqwbbnum. for ennched uraruum it 1S JUcbard r.. Cunningham. by the Secretary of Agnculture, 

1000 pw/gm 1f the uraillum lS soluble DJrector.DrvmonD/FuelCycleandMat.enal requested that corrective actlon be 

and 2.500 pw/gm if msoluble, and for Safety, Office of Nuclear MatuJal Safety and taken. and asked for appropnate 

depleted uran1um lt is 1000 pCJ./gm if the Safeguards assurances concem.mg the CCliiliilltments 

uraruum lS soluble and 3000 pCl/ :gm if made in the Arnngement BelwePn th.i 
fFR~INIOtO!I"'Ied*~ ~ami d '- 1 d Co 

msoluble. , United State:~ an rluJan nee~ 
With respect to natural Ul'Billum with IIIWHG C00£:?180-11-61 Che•••· 

daughters present and m eqwhbnum, On October 14, 1981, F1nland.noti!ied 

the concentrat10n that may be bun~ the United Stste6 Trade Representabve 

under thls opbon ls200pCi]gm ofU-238_; OFACE OF PERSONNEL that measures have been taken to 

plus U-2.34. 1-e~ lOOpC1jgm Rj:..:"zze. nils MANAGEMENT en.ure that the duty-pa1d wholesale 

concentration 1s based on a li.mlted price of unported Grade A Swiss type 

exposure of 2..4 hours per day to hmit the Postponement of Apphcatton Deadline cheese produced m Fmland will not be 

radon dose to less than 0.5 worklng level for Fund-Ralsmg Pnvileges Among less than the domesbc wholesale market 

month (WLM) wluch is equivalent to Federal Employees by Pnvate price of smillar cheese produced m the 

contmuous exposure to O.Q2 workmg Voluntary Organizations UDited States In add! bon. Fmland gave 

level {WL) Dependmg upon local soil assurance that 1t will respect the pnce 

charactensbcs, bunals at depths greater Section 5 43 of the "Manual on Fund- commitments in the Arrangement. Smce 

than 4 ~eet may be reqwred. Raismg Wlthm the Federal Servtce for the above nobficabon by Fmland has 

Voluntary Health and Welfare occn..~d withm the 15-day period 
SUMMARY OF MAxiMUM C0NcENTRAT'IONS 

PERM~ UNDER OISPO~ OPTioNS 

c.-a~ Optona 

- Kin&S of ....... 
1 I 2' 3' •• 

Na....al 1'hl:ftJm ~+Th-228) 
Wll!'l <:.auonlt'<3 P""""' 'InC! ., ' 
~ 10 so 1-- 600 

Nauw u.- IU-Z38 .. IJ-23-1) 
'IIOII'I~pr-andl'l __...., 10 f-- <tO 200 
~Uratalnt 

"'SoU:H 3S 100 f-- 1.000 
~ ~ )00 f-- 3,000 

Emd>ed \.lran:um: 
"Soaboe 30 100 1- 1,000 ,__ 30 250 1- 2,500 

I Bawd Dfl EPA Ciea~ ~ 
I Cclncawa110n1 llaMd Dfl l;mnJrlg I'ICIMclual CIOMI to 170 

tnreml'f' 
1 CorcenlrabOn bliNd 111'1 """11'19 ~ apciiiU18 ID 

0 02 ...ot"OJng - 01 less. 
• c:.onc.nuet.ons b&s.ed "" ~ -..al - to 500 

""-'Y' and "'cue otnalutal ~-...; 8lqi0Sur810 

002~-0IIOSI.. 

,_,Js.Storage of licen~ed concentrations 
;:yor thonwn and uraniUm ons1te pending 
<--. 

Agence&" sets December 1 of each year pnmded m Secbon 702.(c)[3) of the Act. 

as the deadlme by whlch natlonal the Uruted States Trade Representabve 

voluntary agenoes must subiillt bas notified the Secretary of Agnculture 

apphcat:lons for parbcpabon m the of his behef that no further acbon is 

Combmed Federal Campaign (CFC) to reqwred. 
be conducted m the fall of the followmg WilLiam E. Brock. 

year Ths :·ear's deadh:re is bemg Zh.u~Sw= Trade.J:lepreser,tr;:r~e 
postponed from December 1.1981, to lftDoc.m.-flMdlO-ZI-Cl~oaJ 

February 1, 1982.. ln June 1981, the U.S aJ..IMG COOE st~W~~ 

Office of Personnel Management (OPM) 
announced that the elig1bthty cntena for 
parucipabon m the 1982-a3 CFC are 
being reVIewed. The deaclline date is 
bemg postponed to avo1d national 
voluntary agenc1es having to revise their 
applications to meet ehgibihty CI'ltena 
which may be changed. 

Donald J. Devine. 
D1rector. 
~ Ooc.ll-301:10 F11ed l~:t!-81 II:4S ami 

IIIIL1JNQ COOE 1325-01-M 

SECURn1ESANDEXCHANGE 
COMMISSION 

(Release No. 22236; 70-6650) 

Arkansas Power & Ught Co.; Proposed 
Issuance and Sale of First Mortgage 
Bonds 

October 19. 1981. 
Arkansas Power & Light Company 
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TABLE III 

CHEMICAL ANALYSIS URANIUM/THORIUM pCi/gm 

SAMPLE DEPTH IN INCHES 
NO. 0 3 6 9 12 15 

1 ~ 0 

2 y. 9 

3 ~ 1 

4 ~ 6 

5 IX ~ 9 

6 X. 
7 ~ 8 

8 v. 
9 ~ 1 

10 X. 
11 X v; 
12 l%' 5 v. y( l/: 
13 ~ 1 % 1 [/{ 
14 ~ 4 Ys 8 v. 
15 ~ 2 l/{ X 2 ~ 

e NEW YORK STATE REGULATIONS - LICENSE BUT UNRESTRICTED 
URANIUM 57 pCi/gm (See report for calc.) 
THORIUM 37 pCi/gm 
NRC PROPOSED REGULATIONS - OELICENSE & UNRESTRICTED 
URANIUM 10 pCi/gm 
THORIUM 10 pCi/gm 

GAMMA 

X BKg 

21 24 26 SURFACE 

9 

6 

12 

17 

8 

8 

6 

5 

3 

13 

1 

21 

33 

y X 26 

l/{' 83 
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TECHNOLOGY DEPARTMENT 

-ENGINEERING 

UNION CARBIDE CORPORATION 

METALS DIVISION 

137 47TH STREET, P 0 BOX 97, NIAGARA FALLS, NY 14302 

TELEPHONE 716 278 3000 

CABLE TWI X NO 710 524 1664 

October 1 ~ 1984 

South Carolina Department 
Health Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

ATTENTION: HEYWARD G. SHEALY, CHIEF 
BUREAU OF RADIOLOGICAL HEALTH 

Dear Sir: 

This letter is in response to your letter of September 18, 1984, wh1ch requires 
our submittal of corrective measures being taken to eliminate the stated 
violation of section 1.2, Department Regulat1on 61-83, and compliance with all 
applicable requirements and regulations. 

There is, of course, no excuse for the omission of the package label "Class A," 
but an explanation of the circumstances under which it happened will clarify 
the problem. 

We were making simultaneous shipments to Chem-Nuclear at Barnwell, South Carolina, 
and our plant at Uravan, Colorado. The material being shipped to both locat1ons 
1s from the same cleanup act1vity. Clean soil with higher concentrations 
(0.13%) of uranium is being shipped to Uravan for process1ng while soil with 
debris and low uranium concentrations is being shipped to Barnwell. Our 
contractor mistakenly labeled the Uravan shipments "Class A" and omitted the 
label on the Barnwell shipment. All shipping to Uravan is completed. Therefore, 
a mix up like this will not happen again. 

We apologize for the inconvenience and appreciate that no further enforcement 
action is anticipated. If additional information is required, please contact 
the writer . 

. e lb 
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• INTERNAL 

CORRESPONCENCE 

UNION CARBIDE CORPORATION P 0 BOX 579 4625 ROYAL AVO: 

'viC':TL\i_S OIVISIOi'J 
NIAGAc;A FALLS NEvV YORK ·1 4302 

:::! .:; 1...:9 33() 

Mr. W. C. Thurber 
Umetco Minerals Corporation 
Danbury, CT 

August 8, 1984 

Ch;;:c-ec.:-:; Oe:-,c TECHNOLOGY 

Niagara Falls, NY 

Decontamination of Niagara 
Technology - Tiger Project 

The latest estimate to complete the work is $700,000 vs an Engineering 
estimate of $360,000 and an actual budget request of $400,000 including 
management contingency. It is Marietta repeated, even though the area was 
thoroughly sampled over a three year period by UCC, New York State Department 
of Health and the DOE. Several things conspired to increase the cost. 

1. Sampling indicated activity decreased with depth and an 811 excavation 
would remove the pyrochlor ore. This was not true. We have hit several bad 
spots. One in particular is an area 30' long and 3' wide where the activity 
hasn't decreased but rather increased. It extends under the concrete pads on 
both sides. It is a hard agglomerate which has required hammers to break it 
up. The source is unknown but obv1ously could not have fallen off rail cars 
and had to be there before the concrete unloading pads were poured. At a 
depth of 3' we are still 15 times background with no signs of abatement. The 
backfill will cut surface gamma radiation to background but we don't dare go 
any deeper. There are other spots that required going down to a meter in 
depth includ1ng holes and trenches in the concrete pads not shown on the 
drawings. Our total shipping volume is now estimated at 15,700 ft3 vs a 
budget estimate of 7,000 ft3.which included a contingency. 

2. Barnwell increased it's burial costs by 3.00$/ft3. 

3. The Engineering estimate based on the surface to volume ratio of the 
Marietta boxes included a 15% add on total box volume vs actual excavated 
volume. The actual boxes designed for the load increased the volume by 30%. 

These three things jointly caused the overrun. We may have trouble 
getting to background and really have nothing left for future work which may 
be mandated, as was the case at Marietta. I will give you a complete rundown 
at the end of the month but for now it is bad news. 

R. J. Klotzbach 

/mau 
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C Neal Carpenter 
Presrdent 
N Kent Baker 
Eugene R Brauer 
Gordon W Bruchner 
Patnck C Dwyer 
Robert J Shreve 
Dale J Sterchen 

~obert D Thomas 
W"ary R Wrndolph 

Date 

To 

A=tiX 

September 20, 1984 

Mr. Lee Evans 
Umetco M1nerals Corporat1on 
137 47th Street 
N1agara Falls, New York 14302 

Gentlemen 

We are transm1ttmg 

No of 
Cop1es 

X 
Herew1th ___ _ 

Project No. 

Project 

I 
A Professional Corporation 

Engmeers Architects Planners 

1005 North 12th Street 
Surte 202 
Grand Junctron Colorado 81501 
303 242 6203 

Rad1at1on Survey of 
Haulage Trucks 

Under Separate Cover ___ _ 

Descnpt1on or Remarks 

Rad1olog1cal Resease, Load. No. 615-4009 

Rad1olog1cal Release, Load No. 615-4010 

D No Exceptions Taken 

D Make Corrections Noted 

D Amend & Resubmit 

D ReJected - Resubmit 

D As I nd1cated on Each 
Submittal 

GJ As Requested 

D For Approval 

D For Your Records 

D 

Respectfully, 

A R I X, A Professional Corporation 

By __ #~~~~-~~~~-~~?~~~~~-~~==~p~----
~ell Tappan~ector 
Rad1olog1cal Assessments Dept. 
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C Neal Carpenter 
President 

A Profcss•onal Corporalton 
N Kent Baker 
Eugene R Brauer 
GO<don W Bruchner 
Patrock C Dwyer 
Robert J Shreve 
Dale J Stetchen 

A =II Xl:,~]llOLOG ~~~ REL!J\SE 

I Engtneers Archttects 

1005 North 12th Street 

Planners 

.Abert D Thomas 
• y R Wind of ph 

UNRESTRICTED USE OF EQ_UiP11iENI 

To Whom It May Concern· 

Su•le 26 
Grand Junct•on Colorado 81501 
303 242 6203 

The services of ARIX are governed by the 1 ega 1 doctrine of reasonab1 e 
skl11 and care 1n the performance of our work. In the profess1onal op1mon 
of ,~RIX staff members, the equ1 pment and assoc1ated _rad10act1 vity measure
ments l1sted below meet the cr1ter1a set forth by the U.S. Nuclear Regulatory 
Comm1ss1on (AiJNEX .1\, Gu1del1nes For Decontarninat10n of Fac1lit1es and Equlp-. 
ment Pr1or to Release For Unrestr1cted Use, dated November 1976) and adopted 
~~he Colorado Department of Health. 

VEHICLE 

Operator's Name· 1-IAR.O~b fA), I/, aMS Truck I . D.~'='--·-----

Load No. 615"- i./009 Tra 11 er I. D ·~2.5........., .... 3--'-'15~9--------

ALPHA_ RP.D10ACTIVITY (dpm/lOOcr}) 

Jl.veraqe . Nnlle __rk_/.e.c.hJ 
(5,000 allowable) 

t~ax llllUPl: None deft!clecl 
(15,000 all owab 1 e) 

RelltO v a b 1 e : A ~~~}t:c f"'()} 

(1,000 allowable) 
Inst. Type Eberl,ne GAs Proporf,onal tC. .. Probe
Removable. Eberl1ne SPA-2 Zinc Sulf1de Detector 

? 
BETA-GAI,u1A RADIOACTIVITY (dpm/lOOcm_:j_ 

£1ve!·age · 711/ ____ _ liax1mum · 
(1,000 allowable) (3,000 allmwble) 

Inst. Type Ludlam Panca~e Probe -----

Surveyed Gy f12IX, A Proff.=ss1ona1 Corporat1un 

_--M __ s~---·-· _____ _Ra.&__~------
S1gnature Tl tl e 

S/N qtJ /{, 

Removable ·Alone d,... lee {e ~ 
( 200 a 11 0\o.Ja b 1 e) 

S/N _i7ZZ3 

9 - !"l::K.1::__ --·-
Date 

.; 
( 
;, 

' 
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C Neal Carpenter 
President 

A Professional Corporat1on 

N Ken! Baker 
Eugene R Brauer 
Gordon W Bruchncr 
Pa1rtck C Dwyer 
Rober! J Shreve 
Dale J SteiChen 

A =I I x,;o IOLOG 1_%~ _REL!A_5_~ 
UNRESTRICTED USE OF JQUIPMENT 

I Engmecrs Architects 

1005 North 12th Street 

Planners 

ariD Thomas 
.A Windolph 

To \~hom It :·lay Concern· 

Sutle 28 
Grand Junctton Colorado 81501 
303 242 6203 

The services of ARIX are governed by the legal doctnne of reasonable 
sk1ll and care 1n the performance of our work. In the professional op1n1on 
of ARIX staff members, the equ1pment and assoc1ated rad1oact1v1ty measure
mern.s l1sted beluw meet the critena set forth by the U S Nuclear Regulatory 
Cornmlss1on (AIJNEX .'\, Gu1del1nes· For Decontarn1nat10n of rac1l1t1es and Equlp
ment Pr1or to Release For Unrestricted Use, dated November 1976) and adopted 
by the Colorado Department of Health. 

VEHICLE 

Operator's Name· _1)_!~1 

Load No. CdS-1/tJIO 

sfarc h_4L_ ___ )ruck I .D.~D~6.lJ81.L---

T ra 11 e r -1 • D. __..2.= ..... 5_,4--=0~1 !::l __ -_______ _ 

ALPHA RftDlOACTIVITY (dpm/lOOw2) 

P.v~raqe. A/aoe____dde£ied_ 
(5,000 allowable) 

iv!anmum: Alo11e. de Icc &:.d. 
(15,000 all owa b 1 e) 

Inst. Type _Eb~~~s Pf"oeorl.ot~al oc Pro6e. 
Removable. Eberl1ne SPA-2 Z1nc Sulf1de Detector 

BET!i-GAI•u1A RADIOACTIVITY (dpm/l00crn2) 

Rer.mvable: t.loae rk lee led 
(1)000 allowable) 

S"j N J./0 7'-._ __ _ 

!lvet·a9e · __L_I,_L/-.,__ __ _ _fi_ax_,_·m_u_m_: _ __...z ..... B.._.S~7- Removab 1 e: A)60e. de lr:cle.d_ 
(1,000 allowable) (3)000 allO\Jable) ' (200 allowable) 

Inst. TypE Ludlam Panca~e Probe 
·--- ____________ S/1~ _j2ll3_ __ _ 

Surveyed Gy {\2IX, A Professional Corporat1un 

---~-----T~----·-Tltle 
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UNION CARBIDE CORPORATION p 0 BOX 578 4625 ROYAL AVE. NlAGARA FALLS, N y 14302 

METALS DIVISION 

August 6, 1984 

Mr. John Oxaal 
Elkem Metals Company 
Niagara Falls, NY 

Subject: Decontamination of Technology Property 

Dear John: 

We are decontaminating the south portion of the railroad tracks shown in 
Figure 2, 11 Location of Elevated Gamma-Ray Levels (indicated by shading) in the 
Technology Area at UCC-MD, Niagara Falls, NY 11

, appended to Tiger Project 
letter in conjunction with closing June 30, 1981, signed by F. C. Kroft, Jr. 
Our purpose is to cancel New York State License No. 950-0139 which allows us 
to possess and process natural radioactive thorium-bearing pyrochlore ore used 
for the production of ferrocolumbium and meet NRC proposed regulations for 
delicensing and unrestricted land use. 

To accomplish these ends we are backfilling the area excavated with clay 
because our experience at Marietta shows we must provide a covered area 
suitable for soil sampling. Elkem•s position is the backfllling with clay is 
inappropriate cover for access and full use of the loading pads in the area 
which they intend to use for bulk storage. 

Accordingly, after our license has been cancelled and full and 
unrestricted use of the area is allowed, without reservations regarding ground 
cover or New York State imposed restrictions concerning future work, Union 
Carbide at its sole cost and expense will perform the following work: 

( 1 ) 

\ 

\ I ( 2) 
fa)"'( 
·~(3) 

Reexcavate the area to a minimum depth of six 1nches, but not to the 
original depth of the excavation wh1ch ranges from nine inches to 
over two feet in some areas. 

Install a permeable liner over the remaining clay as a free draining 
support for crushed stone. 

Backfill the newly excavated area with gravel to a depth to be 
determined by your engineers but not exceeding six inches. 

~ (4) Dispose of the approximately 300 yards of clay which is excavated. 
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Page 2 e August 6, 1984 

• 

The work as outlined is contingent on Union Carbide rece1v1ng permission 
for unrestricted access without conditions imposed by New York State 
Department of Labor, Division of Safety and Health or the Federal Nuclear 
Regulatory Commission or the Federal Environmental Protection Agency. 

If the foregoing correctly sets forth the understanding and agreement of 
the parties, kindly execute this letter agreement in the space provided below. 

Agreed To and Accepted: 

Elkem Metals Company 

By: 

Title: 

cc: Mr. R. F. X. Fusaro 
Mr. W. C. Thurber 

Note to Fusaro and Thurber: 

Very truly yours, 

Union Carbide Corporation 

By: 

Title: 

I made this agreement with Oxaal but it probably requires Thurber's 
signature . 
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NUS PROCESS SERVICES 

Mr. Lee G. Evans 
Umetco Minerals Corporat1on 
P.O. Box 97 
Niagara Falls, NY 14302 
Cornel1us, NC 29031 

Dear Lee: 

August 3, 1984 

This 1s to advise you that NUS Process serv1ces, act1ng as your 
agent at the Barnwell, South Carolina Waste Disposal S1te F1rst 
Come/Flrst Serve Volume Allocat1on Plan, has obtained 1859 ft3 of 
bur1al space for use 1n the month of November, 1984. 

Thank you for ut1l1z1ng our services, and if I can be of any fur
ther service, please do not hesitate to contact me at (803) 
256-4355. 

EER]r/fmw 
cc: R. Volt 

0 A Halliburton Company 

Sincerely, 

~<G-~~)ZA_ 
Earl E. Reagan, Jr. 
Supervisor 
Transportation serv1ces 

1 501 KEY ROAD, COLUMBIA. S C 29201 CB03J 256-4355 
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NUS PROCESS SERVICES 

Mr. Lee Evans 
UMETCO Minerals Corporation 
P. 0. Box 9 7 
Niagara Falls, New York 14302 

Dear Mr. Evans: 

,June 7, 1984 

This is to advise you that NUS Process Services, acting as your 
agent at the Barnwell, South Carolina Waste Disposal Site First 
Come/First Serve Volume Allocation ·Plan, has obtained 1916 ft3 of 
burial space for use In the month of September, 1984. 

Thank you for utilizing our services, and If I can be of any 
further service, please do not hesitate to contact me at 
(803) 256-4355. 

EER/fmw 

0 A Halliburton Company 

S~ncerely, 

~8. 
Earl E. Reagan, 
Supervisor 
Transportation Services 

1501 KEY ROAD, COLUMBIA S C 29201 (803) 256-4355 
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South Carolina Department of Health 
and Environmental Control 

2600 Bull Street 
Cclumb1a, S C 2920 I 

Comm1ss1oner 
Robert S Jackson, M D 

September 18, 1984 

Mr. Lee G. Evans, ProJect Engineer 
Un1on Carb1de Corporat1on 
Metals DlVlSlOn 
P.O. Box 97 
N1agara Falls, New York 14302 

Dear Mr. Evans: 

Board 
Moses H Clarkson, Jr , Cha1rman 

Leonard W Douglas. M D , Y1ce-Cha1rman 
Gerald A Kaynard, Secretary 

Barbara P N uessle 
Oren L Brady, Jr 

James A Spruill, Jr 
Wilham H Hester, M D 

As a result of an invest1gat1on conducted by the South Carol1na 
Department of Health and Environmental Control on September 13, 
1984, of your rad1oactive waste shipment upon its arrival at the 
Chem-Nuclear bur1al facility 1n Barnwell, South Carolina, certa1n 
v1olat1ons of appl1cable state and federal regulat1ons were 
determ1ned. 

The v1olation 1s 1dent1fied as follows: 

Rad1oact1ve Waste Shipment No. 0984-214-A, classified as Rad1oac
t1ve Mater1al, LSA, n.o.s., descr1bed as sol1d metal ox1des of 
soil, rubble, and hardware, and conta1ned 1n 6 wooden crates was 
found not to have the waste classification marked on the packages. 
Th1s 1s contrary to the requ1rement of Condition 31 of s.c. Radlo
active Mater1al L1cense No. 097; issued to Chem-Nuclear Systems, 
Inc. and const1tutes a v1olat1on of sect1on 1.2, Department 
Regulation 61-83. 

Please be adv1sed that th1s 1s a warn1ng commun1cat1on. The 
Department does not ant1c1pate further enforcement act1on for th1s 
particular v1olation. However, repeat offenses of this nature 
w1ll result in str1cter sanct1ons. Therefore, you are required to 
subm1t to the Department no later than October 8, 1984, your 
correct1ve measures to ensure full compl1ance w1th all appl1cable 
requ1rements and regulat1ons. 
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Mr. Lee G. Evans, Project Engineer 
Page 2 
September 18, 1984 

Should you have any quest1ons, please contact Mr. V1rgil R. Autry 
at (803) 758-7951. 

Very truly yours, 

~Af-4 
Heyward G. Shealy, Chief 
Bureau of Rad1olog1cal Health 

HGS:kn 
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• e UNION CARBIDE coRPORATION p 0 BOX 579 

METALS DIVISION 

4625 ROYAL AVE NIAGARA FALLS NY 14302 

Mr. H. Michaels 
New York State Department of Labor 
Division of Safety & Health 
69th Floor 
2 Worla Trade Center 
New York, NY 10047 

Subject: Radioactive Materials License 950-0139 

Dear Mr. Michaels: 

May 4, 1984 

Attached is a plot plan of the area you wish to sample. Gamma readings on 
10-foot centers are shown as times background. 

The center lines of the railroad tracks are shown. This plan should give 
you a good basis for planning your sampling and estimate the amount of time 
involved. 

"Ball Field Area" is a phrase which should be ignored in that it is 
60-years old terminology used for internal descriptive orientation. It has 
not been a ball field since before World War II. 

Grab sample areas are shown as circled numbers. Uranium and thorium 
analysis converted to pCi/gram are indicated in the box on the right with 
reference to the sample locations. 

Please inform me of your schedule. 

/mau 
Attachment 

cc· Messrs: <s-·~~E~n~ 
W.C. Thurber 
R.A. Crago/R.E. DeWeese- Elkem 

Very truly yours, 

I/ /J-~~~ 0.. u~ r,_/'"' 
R. J. Klotzbach 
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e UNION CARBIDE coRPORATION p 0 BOX 578 4625 ROYAL AVE NlAGARA FALLS N y 14302 

METALS DIVISION 

Mr. Robert F. Kelly 
Senior Radiologist 
New York State Department of Labor 
State Office Building 
65 Court Street 
Buffalo, NY 14202 

May 2, 1984 

~~~ .. ~1?.(1~ 
for_. 

REC'J~ MAY 3 
NCitllfl o• _ 

~~!1l __ l_l:-3 C}j_ -

Subject: Radioactive Materials License 950-0139 -Status Report 

Dear Mr. Kelly: 

We have obtained burial allocation at Barnwell, SC for August 1984 in the 
amount of 1900 ft3. 

Based on our volume estimate of 7000 ft3, it will take us all of 1984 
and into 1985 to complete the burial because competition for space tends to 
intensify at the end of the year. 

However, your verbal request to delay the work pending a New York State 
Department of Health survey, not scheduled by H. Michaels until the end of 
May, will seriously delay the project resulting in loss of allocated burial 
space. Future schedules depend on the rapidity with which you receive 
analytical results, make your judgements and issue approval to proceed. 

We cannot commit any manpower or funding to a project which has not 
received the approval of your department. That is the nature of any endeavor 
involving a state or federal license where a clear cut approved end result is 
projected which must receive prior approval from the regulatory agency. I 
would be remiss in my accountability for our limited resources if I acted 
otherwise. 

Up to this point we had your verbal approval as Health Department 
Representative to proceed with the action plan transmitted to you on April 4, 
1984. Since this is not the case, when your department completes its 
investigation, written approval for the contemplated actions is necessary for 
the commitment of Union Carbide resources. I now doubt we can complete the 
work before July 31 and the schedule transmitted to you in my April 4 reply to 
your March 29, 1984 reissue of your notice of inspection findings, based on a 
previous New York State survey, is voided. 
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INTERNAL 
CORRESPONOENCE 

UNION CARBIDE CORPORATION 137-47tJ; Street PO BOX 97 NIAGARAFALLS NY 143U2 

METALS DIVISION 

"To {Nr.3rrlt:::J Mr. R. J. Klotzbach Oct:e May 1, 1984 
01\.'JSIU/"l 

Area 

Co::.y to 

Umetco Minerals Corporation 
Niagara Falls, NY 

Messrs. T. J. 
F. T. 
G. E. 
Fi 1 e: 

Kagetsu 
Temple 
Walck 

11309 

SubJt:::Ct 

TECHNOLOGY DEPARTMENT- ENGINEERING 

Soil Decontamination -
South of Bldg. 166, 
N1 agara 

We 2ave obtained a burial allocation at Barnwell, SC, for August 1984 of 
1900 ft. . Competition for space tends to intensify toward the end of each 
year. ...;( !..»~ \L~'Y~S..\9'0 3 aoo "'-1:.~) 

Based on our volume estimate of 7000- 8000 ft. 3, it will take us all of 
1984 and maybe into 1985 to complete the burial. 

All of the soil, however, w1ll be excavated and packaged by August 1 and 
stored in the Niagara Plant. I have contacted Frank Temple regarding a 
suitable storage site. This should bring us 1nto compliance with our NYS 
Radioactive Material License (950-0139). 

! 1 11 keep you posted. 

/dac8 
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• 
Mr. Robert F. Kelly 
May 2, 1984 
Page 2 

Since our meeting in the first week of April we have performed the 
following: 

April 6 l. Hired agents at Barnwell, SC. 
Apri 1 13 2. Applied for shipping permit. 
Apri 1 17 3. Released $33,000 of engineering funds and started detail 

work.. 
April 18 4. Began preparation of work descriptions and purchase orders. 
Apri 1 25 5. Cleaned up the area for equipment access. 
April 25 6. Received shipping permit. 
May 1 7. Received partial burial space allocation. 

As you can see, in a period of three weeks we have actively pursued every 
phase of the project and acted in good faith by issuing documented status 
reports to you covering each of those items. Nobody has raised any question 
until the request for "holdup of cleanup." If you issue written approval to 
proceed, as planned, we will not hold up anything pending your survey except 
the actual excavation which we must be prepared to begin by June 15. 

We will await your advice and approval for this corrective action. 

/mau 

cc: Messrs. W. C. Thurber 
L. G. Evans 

Very truly yours, 

J(J#~Ii~ 
R. J. Klotzbach 
Director of Technology 

R. A. Crago/R. E. DeWeese - Elkem 
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e UNION CARBIDE coRPORATION p o BOX 578 4625 ROYAL AVE NlAGARA FALLS N y 14302 

METALS DIVISION 

Mr. Robert F. Kelly 
Senior Radiologist 
New York State Department of Labor 
State Office Building 
65 Court Street 
Buffalo, NY 14202 

Subject: Radioactive Materials License 950-0139 

Dear Mr. Kelly: 

April 30, 1984 

As you requested on this date I am forwarding the survey data we made to 
~ define our problem in the area contaminated by ore unloading-operations. 

You should have in your files the result-of the New York State survey made 
in December 1981 which resulted in a citation for failure to meet licensing 
requirements. Your survey may be more accurate than ours. 

In order to expedite this matter, I am attaching our internal design memo 
describing the problem and our alternates for solution. This memo should be 
considered Union Carbide confidential information released to your department 
in answer to questions which you have raised related to the citation. 

The detailed cost estimates have been deleted from this copy but are 
summarized on Page 9. You can see we have adopted the permanent solution 
alternative requiring the highest expenditure of funds, contrary to the 
engineers' recommendation. In addition, our costs have escalated to $400,000 
from the $335,000 estimate in the memo. 

The information you require for the gamma probes is on Page 3. A drawing 
of the entire suspect area is enclosed with gamma survey readings on 10 foot 
centers. 

Chemical analysis of "grab" samples were made and a table is displayed 
converting to pCi/gram. These samples were taken primarily to determ1ne the 
extent and depth of both thorium and uranium contamination since, at the time, 
we did not know the source of the original spillage. The high thorium is a 
definite signature that the source was primarily columbium bearing ores. 
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Mr. Robert F. Kelly 
April 30, 1984 
Page 2 

Table III shows that sampling for chemical analysis was done at depth for 
the areas displaying the highest surface contamination. Activity decreases 
dramatically with depth so we are certain we have no long standing problem and 
a fix can be made. 

We intend to do in-house monitoring while the work is in progress. We 
will not complete our efforts until (1) an independent survey is made, and 
(2) your department conducts it•s own survey on the decontaminated area. Our 
independent surveyors have not as yet been hired but the paper work for 
purchase and work scope agreements is in preparation. We will keep you 
informed. 

Please feel free to call me about our progress or any other details you 
require. I will continue to send you status reports. 

/mau 
Attachment 

cc: Messrs. W. C. Thurber w/a 
L. G. Evans 

Very truly yours, 

~11-',.~ 
R. J. Klotzbach 
Director of Technology 

R. A. Crago/R. E. DeWeese - Elkem 
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UNION CARBIDE CORPORATION p 0 BOX 578 4625 ROYAL AVE NIAGARA FALLS N y 14302 

METALS DIVISION 

Mr. Robert F. Kelly 
Senior Radiologist 
New York State Department of Labor 
State Office Building 
65 Court Street 
Buffalo, NY 14202 

April 26, 1984 

Subject: Radioactive Materials License 950-0139 -Status Report 

Dear Mr. Kelly: 

The area around the railroad tracks which contains low level radioactive 
ore contamination has been cleared permitting work to proceed. Clearance of 
railroad flat cars and other stored materials was completed on April 25, 1984. 

Detailed engineering for contractor work has begun with the release of 
engineering funding to an active project on April 17, 1984. 

/mau 
Attachment 

cc: Messrs. W. C. 
L. G. 
R. E. 

\ 
Thuro\r w/a 
Evans 
DeWeese - Elkem w/a 

Very truly yours, 

-;;?J~fl-~ 
R. J. Klotzbach 
Director of Technology 
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I 

Attached is a copy of our permit to transport wastes in South Carolina, 
dated April 23, 1984, applicable to the disposal of wastes at Barnwell. 

/mau 
Attachment 

cc: Messrs. W. C. 
.L. G. 
R. A. 

Thur~er 
EY.a.nu 
Crago/R. 

Very truly yours, 

-f(J/(!rvr0"r 
R. J. Klotzbach 
Director of Technology 

E. DeWeese - Elkem 
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Form RHA-P 

(10/80) SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

f2-J\Le 
Refr'~ 
For 

SOUTH CAROLINA RADIOACTIVE WASTE TRANSPORT PERMIT lEn APR 2 71984 R J I 
.. ~ ... · .... 
~-T 

--'------n! l1 l. [ i! IJ:_r_U-~:.__ .. -,.~ C .... 
__ .., ···\ ~~---~--.\ \ \ l. '.l _; i • ~.l .. ij __ T~ J, l r7l"!' . .... ------.---.. 

Pursuant to Act No. 429 of 1980,_·th~·>~'outi1Cfarblirt~- ~c:ir~~c-ti~e. waste TransportatioJ0~---------
Disposal Act, a Radioactive Was~e'ti-anspor(-=.Permi,..t--h;•:,_l;l~'-by::-i.~'sued to the below-named 
applicant (shipper). This permit shall not, ._in "itself~ \be< otlhstrued as authorizing a shipper 
to d~spose of radioactive waste_. w;thin th~·sfate, of JSout:h;' C~rOl,~rta·.,\ This permit shall not 
be transferred, assigned. or in ·'any manner ·disposed··b~.{:e'ither}vcilun'tarily or involuntarily, 
directly, or indirectly/ through transfer ·bf control.', tO- ~my per~ri•, \inless the Department 
shall, after securing .full information, finit the tf-:ansfer is in ac~ordance with the provisions 
of Act No. 429 and shall glve written consent'._ /·.,.,i . 

I .- ! -. ~' I l j • ~ / ' ' "" ;"' r 

I l u "· .: "'\ 
... \ \\ 
~ l \ ~ I 

0 

• i I ~ t' \ 
1. Name and Address 1~£! 1\pplicant ·(Shipper): \ 

'! I I ·, I 

: 1 1 i ; ~:t • ! 't., 

Union Carbide Corporation · -- · . r ---·· --··· 
Metals Di vi sian ·.. , ,.· ·.-- :' -~· ···: · ~• .... >·-, 
PO B 97 '· ,. . . __ ., ___ _ .. ox ~··. ''.\''"'-.. ..,.. ...... -. -~ ] .... , ... 1

,.; '•' 

Niagara Falls, NeW Vork..143b2 · · ·· 
(Marietta, Ohio) ·.' _., '.. ·· 

t 2. ; ~e~i ~) Nwnbe~.: \ ._-:·:\ ~\ 
I l . ~ I ~ . -1 
' , r >' t '•1 • 

1
• ·~ \ ' \ I t '\ . ' '. . l : ' 

· . ! : i I - ! ~ 

' . l ; l/- 1.1 

3. -=· E'ipir~tion .n~te·:: 1-- 1/ 
'- ' ,; ,:·~~· ' ~ i ·-~~ ,, , ·/ /I ,. /i 

... ;o j I: . 

,y .. \ '/ ,. .: '·' ' 1 g' 84 ~. ,.-.;. / ·i 
\\ ... ' I If l ,/ : " ..... ' /' I' ,· ·-
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0211-31-84-X 

December 31, 1984 

:'\~~>< ,_,_.. :~~~(:{,~-~ -- -~?~-~>· 
': ·:~';.~;>·-_ ~;.- . ~-~-For _tlu~·-.sdrlth Carolina Department of 

...... c../]r1J. ·- .. I'""...:. ·lo{-d ' 1 1 

April 23, 1984 
Date of Issuance 
DHEC 801 (10/80) 
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' • e UNION CARBIDE coRPORATION p 0 BOX 579. 4625 ROYAL AVE. NIAGARA FALLS. N y 14302 

METALS DIVISION 

Mr. Robert F. Kelly 
Senior Radiologist 
New York State Department of Labor 
State Office Building 
65 Court Street 
Buffalo, NY 14202 

Subject: Radioactive Materials License 950-0139 

Dear Mr. Kelly: 

April 18, 1984 

My program for decontamination of the Union Carbide, Niagara, Royal Avenue 
Site outlined a two step program. Nevertheless we are proceeding on the basis 
of a one step program, without intermediate storage, provided our agents can 
obtain readily available burial space at Barnwell, South Carolina. We decided 
on this course of action on the assumption that Barnwell would not be acces
sible to a Northeastern zone client after 1985. Attached is a copy of our 
first step to insure proper channels to secure burial space. This is in ac
cordance with my promise to keep you informed of new developments and possible 
changes in the program. 

I assume that you are taking steps to modify or issue a new license for 
the unknown quantity radium source we exam1ned on your last visit. Since I 
intend to dispose of that source at the same time as the radioactive ground 
cover I would appreciate receiving your advise on proper disposal containers 
and methods. 

/mau 
Attachment 

cc: Messrs. W. C. Thurber 
Cf.:. ~-:--rvanu 

R. E. DeWeese - Elkem 

Very truly yours, 
----, / 

j_/ I l/ /) I' /;>c- :4---/'-., '_/ !""' ~· -- '' 
R. J. Klotzbach 
Director of Technology 
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UNION CARBIDE CORPORATION 

METALS DIVISION 
137 47TH STI''IEET, P 0 BOX 97 NIAGA~A FALLS NY 14302 

TELEPHONE 716 278 3000 

TECHNOLOGY DEPA~TMENT 

-ENGINEERING 

CABLE TWIXNO 7105241664 

Chem-Nuclear Systems, Inc. 
P.O. Box 726 
Barnwell, SC 29813 

Attn: Mr. James Purvis 
Director of Regulatory Affairs 

Dear Mr. Purvis:-

, April 6, 1984 

This letter authorizes Messrs. Earl Reagan, Anthony Chavis, or Doug Mclean of 
NUS Process Services Corporation to act as our agent to obtain burial space at 
the Chem-Nuclear site in Barnwell, South Carolina. -

If there are any questions regarding this matter, please contact Mr. L. G. 
Evans at Telephone No. (716) 278-3462 or Mrs. S. C. Zambotti at Telephone No. 
(716) 278-3232. 

Sincerely, 

~ 
rs. a ott1 

Purchas1ng Agent 

SCZ/jl 
cc: Earl Reagan 

R. J. Klotzbach v 

" 
UCCNHT0001697 



l.J1 "'~.:.~on 

Loco-=:1on 

...... ~ea 

Cu~:;.r t:.O 

G15i49SSG 

·--
• '\\~~~=-~·· 

., 

: ; : \. .... t=-. , f t l .. -~ 
~-. 

-'C' •• ·-' .. _-; 

Mr. F. V. McMillen 
Metals Division 
Danbury, CT 

Messrs: 
vt": G. Evans 

F.·. T. Temple 
W. C. Thurber 

FJ 0 t:3CJ>< 5-73 .4525 ROYI\L ~.'IE 

i<iAG.L.f=J/> rf.U_S hJt:W YOP.K 14302 

March 20, 1984 

TECHNOLOGY 

Niagara Falls, NY 

Cleanup of Radioactive 
Contamination 
Building 166 

We should accrue $400,000 of corporate money to bring the Niagara site 
into compliance for delicensing of the New York State Radioactive Materials 
License No. 950-0139 because of radioactive source concentrations in excess of 
500 ppm behind Niagara Building 166. We are also obligated to do this in 
accordance with the Tiger agreement for unrestricted use of the area by Elkem. 

The volume to be removed and eventually shipped to a burial repository is 
6800 ft3. The cost covers removal, shipping and burial. 

The preferred action plan is to relocate the waste temporarily on Niagara 
Plant property, in a fenced area for restricted access, and then ship and bury 
at a later date. The relocation cost for Phase 1 is $125,000 and the shipping 
and burial cost is $275,000 in Phase 2. The cost assumes burial at Barnwell, 
South Carolina. 

Access to the repository at Barnwell will be restricted after 1985 to 
regional member states. New York wil~ot be a regional member and at this 
time there is no Northeast Regional Repository. Also, we can't just ship any 
volume, at any time, to Barnwell but must fit into-their schedule with 
definite specified volumes over a time frame. It seems unlikely this could be 
done in 1985. Phase 1 can proceed as soon as the area is sufficiently cleaned 
of interfering stored materials. 

-, R. J. Klotzbach 

/MAU 
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UNION CARBIDE CORPORATION 

METALS DIVIS!Of\! 

Mr. R. F. Kelly 
Occupat1onal Safety 
65 Court Street 
Buffalo, NY 14202 

Dear Mr. Kelly 

July 7, 1982 

and Health 

We would apprec1ate an extent1on to the 90-day deadl1ne we rece1ved w1th 
your Not1ce of Inspect1on F1nd1ngs concern1ng concentrat1ons of source 
mater1al Our 1ntent1on at th1s t1me 1s to decontam1nate the areas and 
store the mater1al on s1te unt1l d1sposal alternat1ves are fully 1nvest1-
gated. I w1ll be apply1ng for a l1cense amendment once we have determ1ned 
deta1ls such as volume, storage s1te locat1on, fenc1ng, etc. 

ORB smn 

cc: Dr. D J. Hansen 

Very truly yours. 

@f&-~~ 
D. R Brosnahan 
Rad1at1on Safety Off1cer 
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August 11, 1982 

To: Dr. T. J. Kagetsu 
Mr. L. G. Evans 

From: F. A. Rutledge 

Subject: Contaminated Area South of Building 166 -
Letter D. R. Brosnahan to D. J. Hansen, 6/17/82 

I met with Lee Evans and Dave Brosnahan on Tuesday afternoon, August 10, 1982, 
to review decontam1nation requ1rements for the subJect area. The following 
was discussed and may be used as a bas1s for an action plan: 

1. Develop a sampling plan to firmly establish the area of contamination; 
i.e., pattern of sample holes and depth to check, etc ... r1Ct1'f/ 'ff'a;~>-'f/p./e 

---:->:z. £/v<./...e ~Co.?)---- ~.-/ c:;t:ft 5 ,..- ai..P-4-/<-fi:J:a.-ty 
2. Establish degree of clean-up required: , ~/ 

·~a.--· Comply with State of New York requirements--55 pCi/g? _________ _ 
b. Comply with EPA regulations for unrestricted use--10 pCi/g? 
c. Something in between? 

-~ 3. Determine volume of material to be disposed of based on degree of 
~ clean-up established--2a, 2b, or 2c. 

----4. Determine disposal location: 

8. 

9. 

a. Load and sh1p to approved repository? 
b. Load and ship to Uravan for processing? 

~c. Load and move to another area of UCC N1agara Plant, and fence? 
d. Some other approved disposal method? 

Develop cost estimate based on degree of clean-up required and method of 
disposal agreed upon. 

Develop plan to dispose of scrap and remove railroad tracks that 
1nterfere w1th removal of residue. Check scrap for contam1nation prior 
to disposal, especially embedded railroad ties. 

Award contract to excavate mater1al to sat1sfy conditions of 2a, 2b, or 
2c and ship or relocate as determined by 4a, 4b, 4c, or 4d. 

Check area for compliance. 

Replace railroad tracks. ~ 
I recommend that a meeting be held to reach an agreement on opt1ons outl1ned 
in Items 2 and 4 above and also to establsh a general t1me frame for the 
project. 

FAR/cep F. A. Rutledge 
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To: 

From: 

Subject: 

Dr. T. J. Kagetsu 
Mr. L. G. Evans 

F. A. Rutledge 

August 11, 1982 

Contaminated Area South of Building 166 -
Letter D. R. Brosnahan to D. J. Hansen, 6/17/82 

I met with Lee Evans and Dave Brosnahan on Tuesday afternoon, August 10, 1982, 
to review decontamination requirements for the subJect area. The following 
was discussed and may be used as a basis for an action plan: 

1. Develop a sampling plan to firmly establish the area of contam1nat1on; 
i.e., pattern of sample holes and depth to check, etc. 

2. Establish degree of clean-up required: 

a. Comply with State of New York requirements--55 pCi/g? 
b. Comply with EPA regulations for unrestricted use--10 pCi/g? 
c. Something in between? 

3. Determine volume of material to be d1sposed of based on degree of 
clean-up established--2a, 2b, or 2c. 

4. Determine disposal location: 

a. Load and ship to approved repository? 
b. Load and sh1p to Uravan for processing? 
c. Load and move to another area of UCC Niagara Plant, and fence? 
d. Some other approved disposal method? 

5. Develop cost estimate based on degree of clean-up required and method of 
disposal agreed upon. 

6. Develop plan to dispose of scrap and remove railroad tracks that 
interfere with removal of residue. Check scrap for contam1nation prior 
to disposal, especially embedded railroad t1es. 

7. Award contract to excavate material to sat1sfy conditions of 2a, 2b, or 
2c and ship or relocate as determ1ned by 4a, 4b, 4c, or 4d. 

8. Check area for compliance. 

9. Replace railroad tracks. 

I recommend that a meeting be held to reach an agreement on options outl1ned 
in Items 2 and 4 above and also to establsh a general time frame for the 
project. 

FAR/cep F. A. Rutl~dge 

UCCNHT0001702 
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INDUSTRIES INC PO BOX 1317 c_;R[:_ENWICH CT 06830. (203) 661-4712. (212) 686-2670 

Dear S1r, 

Would you l1ke to: 

o Reduce your rad1oact1ve or hazardous waste removal 
costs by as much as 80%? 

• Meet str1cter d1sposal reqlnrements? 

o Ach1eve these benef1ts 1rnmed1ately, us1ng a new 
d1sposal system that operates on standard 110-volt 
electr1c1ty and occup1es less floor space than a 
household refr1gerator or less than 6~ square feet? 

Then you should 1nvest1gate the PAX compact1on systems, the 
most econom1cal dev1ces ava1lable that can prov1de these lm
portant serv1ces. 

Slmpllclty and des1gn eff1c1ency form the bas1s for PAX com
pactors. A powerful ram-generatlng 14,000 pounds of thrust 
over a 30-second cycle-reduces most laboratory wastes to 
one-flfth 1ts or1g1nal volume. That means f1ve t1mes as much 
mater1al can be packed 1nto a standard 55-gallon drum. S1nce 
most waste removal compan1es charge by the number of drums 
removed, your sav1ngs beg1n iwnedlately. At some 1nst1tut1ons, 
PAX compactors have pa1d for themselves 1n less than a year. 

You can wheel 1t ln and start compacting-and sav1ng-1mmed1ately. 
No spec1al 1nstallat1on 1s requ1red. Best of all, the bas1c 
PAX system costs only $6500 and comes backed by the techn1cal 
support of Aaxon Industr1es' eng1neer1ng staff. 

May I 1nv1te you to call or wr1te us dlrectly concern1ng any 
quest1ons you may have about the PAX hazardous waste compact1on 
systems. 

S1ncerely, 

Robert J. Roth 
Pres1dent 

UCCNHT0001703 
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PAX options 
extend the systems 

Satellite carts 

The PAX combmes safe, easy 55-gallon containers mounted on 
operation w;th low pnce Just plug dollies w;th rugged casters can 
the un;t ;nto any standard 20 be stat;oned, at vanous satell;te 
amp, 110-volt electncal outlet locat;ons where waste ong;nates 
Place the 55-gallon drum mto When f;lled, the carts are rolled to 
cl;ps on dolly Add waste maten- the central compactor, then re-
ais and you are ready to start 

turned to the stat;on, avo;d;ng 
compact;ng 

the purchase of compactors for 
Insert and turn the key to unlock 

the controls and act;vate the each locat;on 

powerful ram that will crush your 
wet or dry wastes w;th as much as Venting systems, 

14,000 pounds of thrust When you explosion proof systems, 

reach your preselected unload- and remote controls 
\ 

;ng we;ght. sl;de the cart back The PAX can be equ;pped w;th an 

and seal the drum That's all there exhaust system for vent;ng haz-
IS to ;tl ardous aerosols or vapors gen-

erated dunng compact; on When 
Techmcal support vent;ng to the outs;de ;s ;mpract;-
Aaxon's engineenng staff Will as- cal. the unit can be equipped I ~ 

s;st you ;n des;gn;ng a PAX system w;th fiiter systems For appl;cat;ons 
to meet your ;nd;v;dual ;nst;tu- ;nvolv;ng flammable wastes, an 

~t#~1~WJ41 ~t~~~i~;;~{~111~f~~iJI:;~~~k~it~~~~it~~1&~~flit~i~i 
t;on's needs explOSIOn-proof system IS avail-i~l ·: .. 

able Remote controls are also 
ava;lable for ;solated operat;on 

., ... c; .... !!ljiiij.,vg • .,..,.,..jii!Wiit.jjjiJfuj!i!ijiiiitiii£-'iiiiiii&•ij•;;u,.,,UJj,\l\i!ij4&'MGiiw•-••wwt!W·*rl¥•*A·' *Mbfln·Ef#W?-•·••;oiWH, ....... _ ~~: Af&.uoN IJt... ,, 
I OISPO~:~ SYSTEMS I 
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PAX systems 
hand~e wastes safely~ 
efficiently~ 
and saves money 

Powerful compact1ng ram reduces most 
laboratory wastes to one-f1fth or1grnal vol
ume S1nce most waste removal compa
nies charge by the number of drums re
moved, you start sav1ng 1mmed1ate!y In 
some 1nst1tut1ons the compactor has pa1d 
for 1tself 1n less than a year 

Flexible guard seals waste chamber when 
ram IS act1vated, m1n1m1Z1ng d1spers1on of 
compacted matenals Total ram enclo
sure 1s standard Available opt1ons In

clude collar for vent1ng, explosion-proof 
systems and remote controls 

PAX systems run on standard 110-volt 
electnc current, so no speCial 1nstallat1on 
1s needed 

Simple, eff1c1ent des1gn prov1des trouble
free compact1ng The PAX system requ1res 
less floor space than the average refnger
ator and fits through a standard doorway 

Key-locked controls prevent tampenng 
and unauthonzed operat1on 

Perfonmance has been rated and certl-
j 

f1ed by the Nat1onal Sol1d Wastes Man-
agement Assoc1at1on (NSWMA) 

e 
Performance data 
and specifications 

Compaction performance: 

Total compact1on thrust 14,000 pounds 
for 30-second cycle 

Compact1on thrust 50 PSI 
Vanable Compacted We1ght 50 to 550 pounds 
w1th v1sual Indicator to tell when to unload 

Hydraulic specifications· 

HydrauliC pump gear type 
Max1mum operat1ng pressure 3,000 PSI 
Average Cycle T1me 30 seconds 
Cylinder 3" bore, 25" stroke 

Electncal specifications: 
Motor One horsepower, totally 

enclosed, 1725 RPM 
Operates on 110 volt, 60 cycle current, 20 amp 
Grounded outlet 
Components UL approved 

Controls: 

Key activated control w1th locked 
"power-off" pos1t1on 

Safety stop button 

Structure: 

Upnght, ng1d C-frame conf1gurat1on 
heavy steel base Integrally welded 
Upnght column IS 6" x 8" rectangular 

tube of 3116" th1ck stee! for max1mum 
ng1dlty and strength 

Corros1on-res1stant compact1ng ram IS 
ng1dlzed by 1nternal gnd pattern and 
fastened to a Y2" steel support plate 

Dimensions: 
W1dth 26Y2" Length 34Yz" He1ght 78 Yz" 

e 

HAZARDOUS WASTE COMPACTOR 

l)',·lf.":..'tW.Mt":1!.£f-·)J\'t'~.[r-~\ ,_·:..-(.;~\..'"':~~~--;;.••·; 

Safely Compacts Low l 
Radioactive and Oth 

Ha:zarrd'ous Wastes 

~-· & 

Compacts Directly h'1 
an Approved 55-Gan 

Shipping Drum ~;;: 

••• b 

Immediate Savings of 
to 80°/o in 

Waste Removal Cos 
£.& 
a 

Requires less Than 6 Y2 
of floor Space 

. I :::>n1pp1ng we1gm ApproximaTely Y~U pounds 
1 

-~ 

I Alt\.- i A~-
~· I ,~VON· -. .. -·· ·-.~~VON, 

~I'() SAL A SYSTEMS ; : DISPOSAL.#'\.. SYSTEMS : 

PO BOX 1317 ·GREENWICH, CT 06830 
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INTERNAl CORRESPONDENCE 

P 0 BOX 579 4625 ROYAL AVE, NIAGARA FALLS, NEW YORK 14302 

To(Name> Dr. D. J. Hansen Date May 7, 1982 
DIVISIOn 

Locat1on 

Copy to 

N1agara Falls, NY 

t~essrs.- L. G. Evans 
R. J. Klotzbach 
R. G. Woolery 

Ongmatmg Dept 

Answerrng letter date 

SubJect 

M1neral Technology 

Technology Ball Field Area 
Cleanup 

An 1nspect10n of the ball f1eld area beh1nd Bu1ld1ng 166 by the Ne\'/ York State 
Department of Labor revealed four areas conta1n1ng rad1oact1ve source mater1al 
above limits for uncontrolled areas, as established by the State Labor Law. I 
crudely est1mate, w1th l1ttle knowledge of the depth, the volume to be ~zoo cu. 
ft. Proposed cleanup actions w1ll requ1re the follow1ng:. 

l. Purchase of three Department of Transportat1on approved 70 cu. ft. 
caulked wooden boxes. 

2. Backhoe and two to three man crew for one to two days. 

3. Stone or topso1l backf1ll. 

4. Bur1al space at Barnwell, S.C. ($14/cu. ft.). 

5. Perm1t for d1rect sh1pment to Barnwell. 

6. Transport by exclusive use truck. 

Total est1mated cost is ~$10,000 plus cont1ngency. Costs for bur1al at Barnwell 
are JUSt1f1ed on the bas1s of low volume and unknown legal consequences of 
enter1ng mater1al 1nto Oh1o and Colorado. Bur1al space cannot be obta1ned unt1l 
September l, requ1r1ng storage to meet the present state deadl1ne of July 2. 

It must be emphasized that the above l1k~ly w1ll not perm1t term1nat1on of 
·11cense or release for unrestr1cted use, as may be requ1red for transfer of 
property ownership. Large areas reported as 20 to 50 t1mes background were 
w1th1n l1m1ts set by the State Department of Labor only. Nuclear Regulatory 
Comm1ss1on gu1del1nes for decontam1nat1on, wh1ch I have been referred to by the 
State concern1ng a l1cense cancellat1on, requ1re levels of two to three t1mes 
background. In th1s case bur1al volume w1ll 1ncrease tremendously necess1tat1ng 
reevaluat1on of place of bur1al, and costs w1ll be astronom1cal. 

I' 

Rad1at1on Safety Off1cer 
ORB: J k 

UCCNHT0001706 
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INTERNAL CORRESPONDENCE 

P 0 BOX 579 4625 ROYAL AVE, NIAGARA FALLS, NEW YORK 1431 

To(Name> Dr. D. J. Hansen Date June 17, 1982 Drvrs1on 

Locat1on 

Copy to 

NIAGARA O"gmat1ng Dept M1nerals Technology 
Al)~we,ng letter date 

Messrs. R. G. Beverly 
"- L-;-·G-~ -rv·a:ns::J '-------·--

T. K. Kagetsu 
R. J. Klotzbach 
F. T. Temple 
R. G . Wool e ry 

SubJeCt Technology Decontamination 
Requirements 

In pursu1ng the State of New York for more of the1r rad1ological analyses, I have learned that in fact all nine areas sampled beh1nd Bldg. 166 are out of compl1ance- not just the four c1ted. The inspector had assumed that the source mater1al was natural uran1um, allowing a max1mum activ1ty of 200 pC1/g. The source mater1al is thor1um, which due to a lower activ1ty per unit weight, must be reduced to 55 pCi/g to be 1n compl1ance w1th the <0.05% (<500 ppm) requ1rement. 

The state's analyses are as follows: 

Gross Act1v1t~- Raw QCi's 
Area Surface 

l 5.8 
2 2.6 
3 6.3 
4 47.0 
5 37.4 
6 1400.6 
7 34.6 
8 17.3 
9 9.6 

Chem1cal ana lyses of 

2 - 2-l/2" Deep 

9.5 
41.7 

9.5 
15.2 
6.0 

861.2 
35.8 
72.9 
16.6 

surface samples 

Area 5 
Area 8 

I removed 

!JbQ_g 
0. 021 
0.039 

Surface 

31.4 
25.4 

1 01 . 1 
215.9 
176.3 

3413.3 
312.3 
154.7 
50.6 

from Areas 

% Th02 
0. 23 
0.48 

eC1/g 
2 - 2-1/2" Deep 

132.0 
107.5 
136.8 
108.5 
45.9 

4056.5 
207.8 
249.5 
98.9 

5 and 8 are as follows: 

Spectrograph1c analyses of these two areas and Area 6 are attached. TheTa, Cb, and Th contents indicate that the contaminat1on is a res1due of ferrocolumb1um product1on and not from the former Area Plant. 

L1sted below are four poss1ble act1ons wh1ch may bring us 1nto compliance w1th state regulations: 

UCCNHT0001709 
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Dr. D. J. Hansen 

Case 

2 

3 

4 

-2- June 17, 1982 

Act10n 

Decontaminate east track to perm1t track usage requeste 
by Elkem. Relocate res1due w1th1n west track and Area 
Fence and post to control access. 

Decontam1nate along both tracks and Area 6. Relocate 
residue to ne1ghboring UCC property. Fence and post. 

Decontam1nate as 1n 2. Sh1p residue to Barnwell, SC 
for bunal. 

Decontam1nate as in 2. Sh1p res1due to Uravan, CO 
for process1ng and d1sposal as ta1l1ngs. 

Case 1 1s the least expens1ve, but also a short term arrangement due to the chan1 
1n property ownersh1p. Case 2 offers the follow1ng: l) Intermediate term solu
t1on allow1ng time to fully invest1gate d1sposal alternatives, includ1ng the 
poss1b1l1ty of a dump 1n the Northeast necessary by 1986 when present dumps can 
ban waste from outside states. 2) Frees Technology property for change 1n 
ownersh1p. 3) Any add1t1onal material, such as may be found dur1ng any follow
up surveys~ can be handled. Th1s case, hovJever, is subJect to approval by the 
State Department of Labor by amendment of our Rad1oact1ve Mater1als L1cense 
No. 950-0139- the l1cense authorizing possession of 6000 lb of thor1um obtained 
for ferrocolumb1um product1on. 

Cases 3 and 4 vwul d result 1 n a permanent so 1 ut 1 on, but would be very expensive. 

To obta1n prel1m1nary cost 1nformation, Lee Evans was consulted. Based on an 
assumpt1on of 2000 cub1c feet of contam1nated material, the ballpark costs 
for Case 2 would be on the order of $100,000. Cases 3 and 4 both would be rough· 
double th1s f1gure. The bur1al costs at Barnwell in Case 3 approx1mately equal 
the 1ncreased costs of transportat1on to Uravan for Case 4. Scrap such as 
railroad t1es must go to Barnwell 1n any event. It must be emphasized that thesE 
values are dependent upon the volume to be relocated, which at present 1s unknowr 
A program to delineate the sur·face areas and depths o.f contam1nation 1s necessary 
for a realist1c est1mate. 

The deadl1ne for cleanup is July 2, 1982, though I was 1nformed by the state 
inspector that we can request an extent1on at that t1me. A statement of our 
decontam1nation plan will be appropr1ate w1th such a request. 

f?;{~ 
Radiation Safety Officer 

ORB: j k 

Attach. 

UCCNHT000171 0 
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OPTICAL EMISSION SPECTROGRAPHIC ANALYSES OF SAMPLES 

FROM SELECTED AREAS SOUTH OF BLDG 166 - %* 

Al [l Ba Be Ca Cb Ce Co Cr Cu Fe Ga Hf La JiL t·1n Mo 

Area 5, Surface 2.4 .024 .03 .0024 2.4 .6 . 9 .03 2.4 .03 3 .03 .024 .24 2.4 . 3 .024 

Area 6, Surface .6 .012 .024 .0024 . 6 M 1.2 .012 . 12 .006 6 - .03 .24 . 12 .24 

Area 6, 6" Deep 3 .009 .006 .0012 .6 .6 - .024 . 9 .009 3 - - - M . 12 

Area 8, Surface 2.4 .03 .06 .0024 2.4 2.4 2.4 .06 .24 .03 3 .06 .03 .24 .6 6 . 012 
' 

Na Ni p Pb Sc S1 Sn Sr Ta Th T1 U V W Y Yb Zr -- -- -- -- -- - -------------

Area 5, Surface .24 .06 .06 .06 - M .6 .03 3 .24 .6 - .06 . 9 .06 - .24 

Area 6, Surface - .009 - .3 .24 2.4 .9 .024 M 2.4 ~·1 2.4 .024 .24 3 .24 . 06 

Area 6, 6" Deep . 12 .024 - .09 .024 r~ .6 - t·1 .24 .6 - .024 - .6 .06 .03 

Area 8, Surface .3 . 06 .24 .024 - M .6 .024 3 . 3 .6 - .06 2.4 .06 - .6 

* The following elements were looked for but not detected: - Ag, As, Au, 81, Cd, Ge, Hg, In, Ir, Li, Os, Pd, Pt, 

Re, Rh, Ru, Sb, Te, Tl, Zn. 

To 1nclude probable error, div1de by three for lower l1m1t, and multiply lower lim1t by ten for upper l1m1t. 

Dash 1nd1cates none detected; M 1nd1cates >10%. 
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Elkem Metals Company 
4625 Royal Avenue, P 0 Box 1344 
N1agara Falls, New York 14302 
.. (716) 286-7400 

Mr. Stephen G. Moorhead 
Sullivan & Worcester 

______ ..2._QQ_Park Avenue 
New York, NY 10166 

Dear Mr. Moorhead: 

October 27, 1981 

You requested our comment on the following items mentioned in your letter 
of October 22, 1981. 

Chain Link Fence 

The fence has been erected. 
satisfy a Linde maintenance project. 

A small section is down at the moment, to 
Mr. Temple assures me this will be .replaced. 

Contrary to your parenthetical note, we, at Niagara, assume that the 
fence belongs to Union Carbide Corporation. Please let us know if we are mistaken. 

Frame Garage 

It has been demolished. 

Building 163 and Surrounding Area 

Mr. Brosnahan's letter of October 13 summarizes the current status. 
Messrs. C. R. Allenbach (Elkem} and D. J. Hansen (UCC} are cooperating on this 
item. We foresee no problem, but will have to await the final survey. 

Building 169 (Asbestos Pilot Plant} 

Our Dr. Allenbach sees no problem in this area and we believe it is time 
to sign off. Mr. Temple's note of July 24, 1981, and attached memo cover the 
situation. 

WC:cjb 
Attachment 

CC: 

\~. Chynoweth 
Manager - Administration 

and Technical Services 

UCCNHT0001712 
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SULLIVAN 8c WORCESTER 
j!.OO F'ARK AVE.NU E: 

IN BOSTON, MASSACHUSETTS 

100 F'EDERAL STREET 
BOSTON, loiASSACHUSETTS 02110 

1617) 338·2800 
TEL£COPIER NO. 617·!138·21580 

TWIC710·3!1·197a 

NEW YORK~ NEW YORK 10166 

(212) 599-7910 

TELECOPIER NO. 212·!199·7922 

TWX: 710-681-0322 

IN WASHINGTON, D. C. 

1025. CONNECTICUT AYENU~ Nl 1W 
WASHINGTON, 0 C. 20038 

I Z02L 293·8170 
TI!LECOPIER NO. ZOZ-2913-2275 

October 22, 1981 

FEDERAL EXPRESS 

Mr... William Chynoweth 
Manager,. Administration and 

Technical Services 
Elkem Metals Company Technical Center 
4625 Royal Avenue 
Niagara Falls,. NY 14302 

Dear Bill: 

As we discussed on the ~elephone yesterday, I am enclosing 
a copy of the agreement signed on the closing date, covering 
Plant Operations at Niagara Falls. 

As you can see from the agreement,. 
that according to item Number 1 on Page 
October 31, Union Carbide will: 

Union Carbide has agreed 
1,. within 120 dyas,..,.. or~·· 7 

- lb·-iJt.e.--
1) erect a chain link fence (which shall b~o y~~) c 

along the common boundary between the Technology ~~~ 
Center and your Niagara Plant, including any 
necessary gates for access to Buildings 88 and 99 · · .. 
and we· shall both have keys for such gates; and, y 

2) demolish a frame garage which extends from the south- "~ 
easterly corner of the Technology Center onto your 
plant property .. 

In addition, according to item Number 2 on Page 2 of the 
enclosed agreement, Union Carbide has agreed to take such actions,. 
within a reasonable time after June 30, 1981, as may be necessary 
in order ta decontaminate: 

1) Building 163 and the area shown on Figure 2 attached tf\~r.._· 
to the enclosed letter agreement of such raantt1.oh - t)f\e. vt- - -
as may be reasonably practicable in order to meet - S~A<f' lot, t 
acceptable levels under applicable Federal standards; u~o~~~ 

2) 

and, o~e.. .. r... 

Building 169 of asbestos in order to meet current 
Occupational Safety and Health Administration 
standards. 

UCCNHT0001713 



-. 

. 
e 

Mr. William Chynoweth 
October 22, 1981 
Page Two 

I would appreciate it if you would send me a letter, 
detailing Union Carbide's progress in fulfillin~ ~ts obli
gations. 

SGM/ee 
Enclosure 

Sincerely, 

~J·Jto~ 
Stephen G. Moorhead 

cc: Harry w. Fawcett, Esq. (w/encl.) 

~--__ , .. , 

------------

UCCNHT0001714 
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IJNIOI~ CARBIDE CORPORATION 

-- 270 PARK AVENUE. NEW YORK, N.V. 1001-

Elkem Metals Company 
19th Floor 
270 Park Avenue 
New"York. New York 10017 

June 30, 1981 

Re: Tiger Project - Plant Operations 
Niagara Falls, New York 

Gentlemen: 

In conjunction with the closing or even date herewith 
as to- the sale by Union Carbide Corporation ("Union Carbide") 
t:o Elkem Metals Company ("Elkem"} of Union Carbide,' s alloys 
business and in particular the execution of a Lease Agreement 
(the "Lease Agreement") for the Niagara Falls Technology 
Center ("Technology. Center"), Union Carbide and Elkem agree as 
follows-: 

~. Within 120 days after the da:te hereof, at its 
sole cost and expense, Union Carbide shall (i} erect a chain 
link fence (which shall belong to it) along the common --· 
boundary between the Technology Center and· Un±on Carbide-'s 
Niagara Plant, including any necessary gates for-access to -
Buildings 88 and 99; and (ii) demolish a frame·garage which 
extends from the southeasterly corner of the- Technology Center---
onto Union Carbide's plant property. Union Carbide and·· - - -
Elkem shall both. have keys to such gates, -Which sha.:tl- c-_e ---- --
maintained in a closed and locked positiotf-·except when- _they-------~---·· 
are in active use. In the event that Union Carbide fails. to---- -- -- ------
maintain and repair said fence, upon ten (10_)_ days' prior- - - ·----
written notice to Union Carbide, Elkem shall have·- the right -------
to make any necessary repairs thereto at :tts -s-o-1:-e---eost--and---- ---- . -
expense, provided that it assumes all risks-· ·attendant- with --------------
sucb. work; except that if the requJ.rement- ror-repal.r- ar1.s-es---- --
solely out of the actions of Union Caroide-;-ehen-·-Union- --- - ---- ------···-·
Carbide shall reilllburse Elkem the reasonacrbrcose--of any-- ---- - -- _ 
necessary repairs. ------- --- ------ -~ --- ----· 

- -- -- ·-- -- --- ---· 

- -- ·-···--- ·~,~~-~ -·· 

. -------\.~---· 
'· - -- -- - - .. ~ ~ - --· --

- --- ------------

UCCNHT0001715 
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,. · Elk.em Metals Company 
June 30, 1981 
Page-Two 

e 2. Within a reasonable period after the date hereof, 
at its sole cost and expense, Union Carbide shall take such 

--- -- - --action-s as may be necessary in order to decontaminate (i) 
Building 163 and the area shown on Figure 2 attached hereto of 
such radiation as may be reasonably practicable in order to ---- -- meet- acceptable levels under applicable Federal standards; and 
(ii) Building 16~ of asbestos in order to meet current 

---------OccupationaL Safety and Health Administration standards. 

----- ------ -------
···------------ _______ 3. ---Union Carbide hereby grants to Elkem a ncm-
--- .. exc:l~;.v~_ easement of access to Building 88 over that part of 

47th _Street lo~ated within plant boundaries for as long as the ________ ~lle_ L_!!~~_e_Ag;:eement of even date herewith shall remain in effect. 
------Such-easement- shall be for the sole purpose of permitting. 

-- -·------deliveries and shipments as to nickel boron production and 
----any-O-ther £er:roalloy products produced in Building 88. Elkem 
-- shall _inciemni.fy and hold b.axmless. Union Carbide from all 
------ - cla.ims. __ damages, loss and liability, including reasonable 

_attorne.;1.s' fees, due to any personal injury, death or property 
damag~ (including without limitation any damage to the subject 
land and property of Union Carbide) , arising out of Elkem' s 

_ _ ____ cercise of_ -~c:h easement rights, except where such claims. 
damages. loss and liability arise ont of the gross 

:~.. negligence or -TJnicn Carbide. Elkem shall be liable for the 
-• cost of any repairs to Union Carbide's 4.7th Street roadway and 

adjoining paved surfaces due to Elkem' s exercise of these 
easement rights. In the event Elkem. exercises its option to 
purchase the Technology Center, simultaneously with the 
conveyance thereof, Union Carbide shall deliver to Elk~ a 

_ _ permanent non-exclusive roadway easement incorporating 
provisions of this- Paragraph 3 and in· the same form (to the 

- ---- extent applicable) as Schedule G of the said Lease Agreement . . ------ -·- -- ·- ----- -- -

- 4. Union Carbide has assigned to Elkem certain 
----- -sewage rights from the City of Niagara Falls (the "City") 
··--- - ·applicable to the. Technology Center. The City has indicated that 
----1.t is-Willing-, subject to City Council approval, to increase the 
-------- eotal allocation to Union Carbide's Niagara Plant (including 
---- the- 'rechnolo·gy Center) up to 125 potmds per day of suspended ---- ----so !"ids- ( SS) and 9 3 pounds per day of chemical oxygen demand (COD) . -- · -- ---rn --ehe-evenro£ any such increased allocation as to SS and 

COIJ,-:tf·-menrdoes not receive 701. of any additional SS or COD 
----rtghe-s-;- Union Carbide shall make a further assignment in order 

--tnat--Elkem--will receive 701. of the total SS and COD allocated 
------ro---tlre- Technology Center and the Niagara Plant. Elkem 

-- re-serves--elie-rlght to make any claims or demands against Union ---earc±de-crs-----e-a-- the transferred sewage rights due to any :11 ___ ---~~~!~a~-~~or related problems affecting the Technology 

--· ---------- --
--- --- -·---

--------

'\ a 

I 

UCCNHT0001716 



-. 
;4 Elk.em Metals Company 

··, -June-- JO-,---l-9-8-l 
• _____ P~ge __ 'Ih;'_~~--

------------ ----·- -· --· -------

--

5. Anything to the contrary contained in the Lease 
Agreement notwithstanding, (i) i£ Union Carbide vacates any 
part of the Licensed Space at the Technology Center in order to 
accommodate the removal of Elkem personnel from Building 149 ~ 
Elkem shall accept the surrender of such space and the Lease 
Agreement shall ce modified accordingly; (l.i) at the request of 
Elkem and subject to- availability and Union Carbide's prior 
written consent, which shall not be unreasonably withheld, 
and consistent with past practices aver the lase five (5) years, 
Unian Carbide shall deliver to Elkem additional electricity 
(hydroelectric power only}, in excess of the limitations as 
set fortn in Schedule C of the Lease Agreement, for Elkem' s 
use at the Technology Center. 

If the foregoing correctly sets forth the understanding 
and agreement of the parties, kindly execute this letter agree.,. 
m.ent in the space provided below. 

. ' ~ ..... ,.,. 

AGREED TO AND ACCEP'kED: 

EI.KEM METALS COMPANY 
By ELKEM INVEST, INC. 

A General Partner 

t I, • ;. 

By /L,_j;;,_, (/~"'"~ 
;<: :{ / ;,.!- i I ~L :. ..... 7 . Title 

Very truly yours-, 

UNION CARBIDE CORPORATION 
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D. J. HANSEN 
I"'LE --- - ·-·---~LS DIVISION ... P 0 BOX 579 · 4625 ROYAL AVE., NIAGARA FALLS, NEW YORK 1430 . 

o eNamel Dr.D. J. Hansen Date October 13, 1981 lvlslon Bu i 1 ding 94 
ocatlon NIAGARA 

Originating Dept. Minerals Technology 

lPY to Mr .. H. J. 0' Hear 
Mr. R. G. Woolery 

SubJect Radiation Survey of 
Technolog~')£~Ei V ED 

OCT 1-'4 1981 
sHEA DEPT .. 

The attached f;gure shows the results of a radiation survey performed on October 5, 1981 along the east side of Building 166 to 95 building and the "ball field" behind 166. The values were obtained with a Geiger-MUller type survey meter manufactured by Victoreen of Cleveland, Ohio and are estimates of millirems per hour measured at 1" from the surface. It was observed during the survey that the ma~ is not precisely to scale. As a result, the readings along 166 were taken relative to the location of the buildings, though they do approximate 50' centers. The readings within the railroad tracks are spaced ~30' apart east to west and ~so• apart north to south. The readings outside the tracks are ~so• from the nearest reading.just inside the tracks. 

In general, levels exceeding background occur on all but the western side of Building 171, between Buildings 166 and 163, and along the railroad tracks. Most of these values are only marginally above background, and all those in the regular grid are less than the 0.25 mrem/hr limit for uncontrolled areas applicable to property that remains subject to the jurisdiction of the State Labor Law and Part 38 of the Industrial Code Rule, Ionizing Radiation Protection. (The 0.25 mrem/hr is from Table 5, attached, of Part 38, and is for fixed alpha or beta-gamma emitters. Also given is a value of 0.05%, or 500 ppm, for the limit of concentrations of source material in soil). However, a previously known area yielding higher emissions was reexamined and an estimated 4 mrem/hr was observed. The attached spectrograph;~ analysis indicates that ~2.4% of uranium and thorium exists at the surface of this area, and ~.24~ Th is detected at a depth of 6't. 

Based on the above information, the following is recommended: 

DRB/rmm 
Attachments 

1. Remove the surface material of >500 ppm U+Th and >.25 mrem/hr in the area of the ~ mrem/hr reading. 

2. Survey the ball field area thoroughly as the ~4 mrem/hr would not have been detected by obtaining readings at 30-50' intervals. 

3. Analyze the material at the 0.13 mrem/hr areas to check that it does not contain >500 ppm U+Th. 

UCCNHT0001719 
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n--escDt mwe thaD GDC nZ' rollowl: 
c 
.ctidc pracnt I!Dd the clmoiD-
111 Pan (rule). Tbe Sllllt or sudil 

JDO 

zt. (rule) wbefe more tball oae 
: shall bit dem<ed - follows:: 

€~· :., 
.I • 

TABLES 
LIMITS FOR UNCONTROLLED AREAS 

(a) Surface contamination limns. 
(I) Alpha euunen. 

(i) Removable: IS pCi 

1ooc:zr 
45.E9., 

IOOar 

.. 
-

33 dpm 

100~ 

100 dpm 

IOOcm• 

averqe over &Dy 
one surface 

(ii) Total cn.ud): 450pCi 1000 dpm average over any .. 100 em' 100 ~ one surface ---------------------------2lSD pCi. 5000 dpm maximum 
lOOar .. UlO~ 

(2) Beta-Gamma emtttcrs. 
(i) Removable: I 00 pCi 

CaD ~g.amm.ll 'i"'O c:zr 
eminers except 
HyQ~J) 500pCi 

Removable: 
(Hydrogm3) 

- -fu") TotaJ·(rlXed): 

100 aaa 
lOOOpCi 

100~ 

SOOOpCi 

100 em• 
0.2S mrem U-1 em froiD surface. 

hr 

- - . (b) ConcentratJons in-aU: and water: Table 6. Schedule IL (c) Cona:ntrallons m soli and other matenals except water: 

averaae over my 
one surface 

(I) Radloac:uve matenal except soura: matenal: Table 2. ColllJDJl2:. (2) Soun:e matenal: 0 OS per ceut by wcght.. 
N- JarudictJoDal bDuts. The limJls hstcd LD Table 3 of t1ul! Pvt (rule) shall apply 10 those ~ tmD Uld property lhal R:IIUUD subJCICl IO the JwudkuoD of the- Labor Law &Del this Pan (lule). 

j 
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.. UE;( METALS DIVISION 
R&D DEPT. ANALYTICAL LABORATORY 

.r REPORT OF SPECTROGRAPHIC ANALYSIS 
' 

Values in . Submitted by W R . P ~ 
~-~) c_,R,o ofl.oJ2n ,O...,.Pl. J 

Pr ... R. fl" "' .b'\ AA.J'o i -~ .,.... 

Sample No .. t? 09'fJ.:J I?D~/3d!f_ . 
. "~fl f~/~ Material 
~,<.,L :. 4 ;yfTcb. 

Aq - -Al ~.7-:J. 1-~· As -- -Au. -B ,t?tl~' ,CP1- IOCJ.?-t.tPJ 
~~ .#<:J"J-,. r .,Bfl .7- t:J> J... Be ~- .1. ..... y .t:J>~::f_.,.. f-Bi - -Ca_ , :1-..J. ' .)_.,).. Cb .#! .J-.J.. Cd -Co ., ,-tP -1-.c-1- ,~J-.·' Cr -~+-,.f. I j...S o 

Cu .. ~.z.c~ ... ~h--3 
£e .:;-...J,.. /~('~ Ga -
t - -,,, I -- -Ir 
Mg ~ "-~--+ H 
Mn ,dJ~r I' "-"-I-·+ Mo 
Na_ - , tF~-r :f-
Ni ~~o../-,•:1 I' 

1. ,J' 
Os_ -p - ~ 

Pb_ ~J-/, L4'1.7-t_3 Pd -=- ~ 

p_~ -=- -Bh - -Sb -Si L J--_j-,_ H Sn l.l-3. J.J-J. • 
Sr ,.,.,J-,«"Y -Ta r' ~ Th 

I J-1'• ~~'-· y Ii ,-11 ,..)-.J. 
Tl_ -u , J--i'"· ~ 

• Ll:-~-9f"""f 1_ qod.,..., .. y 
, t:J>J-r r -- -zr_ ~ d,(Z, .J.. ., o/-• I 

'(~./~Ul~ /- ·I':Q ~,J-). 
Y' f-.fo~ f11u -1 ,,J~. ¥ /tf..7-,. J_, 
~~#~--t ,c 1-i - , 
.J C.. .,#'I.J ra ~ •• .J.~ y - -- 1. v 

On Sample Basis ; 

SEP 9 1900 _fJ_l-_ 2 () 

• 0 . 

0 
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!Jtap/~ C/u~ '1.f. 
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/ or (. """' .J- _.~'V..t. ~ s;, ;~ r1v " reIn, }v ,. 'J 

/, . .0 p ,h ~ ' $ -:: '·, . - ' 

J/ec~~cl fo -;.f2·;~·(~-. (~d 14/ re--r LR ... 
· f!,).ro..+ jl-·v--~ ri.t...--t, .. !ft.:~v;' rt.-'~t?-•~"7 ~;"'f 4-~e~: ?~~Y"t1!?~r 

If N' J?~ t~/ - _ f I.?<:;/--; .'- r. ..J- ~ 
/ O(lh """- .>" 
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~f. 

)fc,-t.vv ~5 .. rl-~/~ ' 1 ~1 ~.;y ,/ 1 C/?/ 
- I 

Vi 1- (t c.p 
. . f,A·f 

:.E ;; I r V' () ~ d ~Jr ~ _(.- I( ~ ,r e. ~ ~ V ~~ 
8_2-C- k .. A l I «.~ /t.J )'J'-'11"? vs 
F{ I c c;.,IC . ~.J ;o 
F~. -~e..- ..... - ---

/~ t I J -~ ct. ~~-(/ 
(';; ~ h' ~I '1/ 

·. - - - -
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R&D 

Non-R&D 

:oP I ES -~ :.J 1c 

S?ECIFIC OBJEC1 IVE: 

/ 

B · UDGET CLASSIFICATION: 

INVOICE TO: 

~· 

. 
-

TECHNOLOGY DEPARTMENT 

REQUEST FOR SPECIAL ORDER 

Deot. 
No. 

!Est1mated By: 

-
Accountina Use Only 

' 

ProJect 
Charge No. 

CHEC::Eo ~ n ~vhf;/ ~~~ I BY· ~ ~\_ /_ ' , y:__--=- D::! te l7 J'f 
lp ' I 

CLEAR TO: 

8 tf- 6!)- 88~- I o -I CSv 

I DATE JOB CLOSED 

I 
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UNION CARBIDE CORPORATION 

METALS DIVISION 
137 47THSTREET,PO BOX97,NIAGARAFALLS,NY 14302 

TELEPHONE 716 278 3000 

TECHNOLOGY DEPARTMENT 

-ENGINEERING 

CABLE TWIX NO 710 524 1664 

Chem-Nuclear Systems, Inc. 
P.O. Box 726 
Barnwell, SC 29813 

Attn: Mr. James Purvis 
Director of Regulatory Affairs 

Dear Mr. Purvis: 

Apri 1 6, 1984 

This letter authorizes Messrs. Earl Reagan, Anthony Chavis, or Doug Mclean of 
NUS Process Services Corporat1on to act as our agent to obtain burial space at 
the Chem-Nuclear site in Barnwell, South Carolina. 

If there are any questions regarding th1s matter, please contact Mr. L. G. 
Evans at Telephone No. (716) 278-3462 or Mrs. S. C. Zambotti at Telephone No. 
(716) 278-3232. 

SCZ/Jl 
cc: Earl Reagan 

R. J. Klotzbach 

Sincerely, 

tf_,nv/ut( 
Mrs. S •. ~ • Zambotti 
Pure has 1 ng Agent 
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AUTHORIZATION FOR OPERATING ACCOUNT DISBURSEMENT 

e Attach Original Documents 
To be paid here 

Please DravJ a Check in the Amount of $ 500.00 -------------------

DATE April 9, l 984 

Payable to: S. Carol1na Department of Health and Env1ronmental Control, Bureau of F1nance 

Address: 2600 Bull Street 

Columb1a, S.C. 29201 

I~ Payment of: Rad1oactive Waste Transportat1on Perm1t 

Charge to: TaCb Relocat1on 740-885-1167-13 

Manetta, Ohio 

Requested by :L _ ._G_._Ev_a_n_s ______________ _ 

Approved for Payment: 

~ Return CHECK to requisitioner for ma1ling. 

~ L_j Mail to above address. 

This file to be attached to voucher copy of check. 
All individual items attached are to be stamped "PAID". 

?<~ 
R.J. KlOtz~ 
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AUTHORIZATION FOR OPERATING ACCOUNT DISBURSEMENT 

~Attach Original Documents 
To be paid here 

Please Draw a Check in the Amount of S 500.00 --------------------

DATE Apnl 9, 1 984 

Payable to: S. Carol1na Department of Health and Env1ronmental Control, Bureau of F1nance 

Address: 2600 Bull Street 

Columb1a, S.C. 29201 

Ir Payment of: Rad1oact1ve Waste Transportat1on Perm1t 

Charge to: TaCb Relocat1on 740-885-1167-13 

Manetta, Oh1o 

Requested by: L_._G_. __ E v_a_n_s ____________________________ _ 

Approved for Payment: 

llf Return CHECK to requisitioner for mailing. 

e U Mail to above address. 

This file to be attached to voucher copy of check. 
All individual items attached are to be stamped "PAID". 

R~ 
R.J. KiOtz~ 
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UNION CARBIDE CORPORATION PO BOX66,137-47thSTREET 
METALS DIVISION NIAGARA FALLS, NEW YORK 1 4302 

Chem-Nuclear Systems, Inc. 
P .0. Box 726 
Barnwell, SC 29813 

Attn: Mr. James Purvis 
D1rector of Regulatory Affairs 

Dear Mr. Purv1s: 

July 25, 1983 

This 1 etter authon zes ~1ssrs. M-i-ke-Ander-son-,-Anthony Chavis, or Doug Mclean of 
NUS Process Services Corporation to act as our agent to obtain bur1al space a 
the Chem-Nuclear site in Barnwell, South Carolina. 

If there are any quest1ons regarding th1s matter, please contact Mr. L.G. 
Evans at Telephone No. (716) 278-3462 or Mr-:-D .... H·•=MGGU·i·r-e at Telephone No. 
( 716) 278-3232. 'ffi~ ~~ tA~~ifif~ 

Sincerely, 

DH~1 :db 
cc: M-H:e-Ande·r-son•, NUSPSC 

q£4 n..L (t,t:"t:' m~ tJ 
c:~.~K 
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A'tbJct\ Qrlqina.t ~\t$ 
Ta be ¥!1.d. ~ , .. _ MIE Ae!:il 9. MGt 

· ~oo,60 
fiea~~ ~ ~ ~k ht the Amount Gf $~500~:zi!.Zi00~· .:....· ----~-
h;y/!hle · tu:. S:~ ~HM Deyt •. ~ ~alttl & Eftitf~nul Carim .. Bw':S.u· of Fhtan£\!' 

~!:: 2600 Bn:ll St~t 
ColY!ihht., S.t BaH :J-...9':2 0 I 

- - A L - Q 

~rem:¢~,~~: 

k P.etvm CHrt.<. to- ~f:dttomrr fer Mit~ .. 
D ~~1 ta •~ aM~s .. 

~r~ t'lh to- .fre-~~ ~ w~ ~ of ~~t~ 
Atl. lftff't~I ~ art;a~ iln' to~~~~- ~Pttttr ... 

; -.. 
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UNION CARBIDE CORPORATION 

METALS DIVISION 
137 47TH STREET, P 0 BOX 97, NIAGARA FALLS, NY 14302 

TELEPHONE 716 278 3000 

CABL.E TWIX NO 710 5241664 

TECHNOLOGY DEPARTMENT 

·-ENGINEERING 

. e 

Chem-Nuclear Systems, Inc. 
P.O. Box 726 
Barnwell, SC 29813 

Attn: Mr. Jam~s Purvis 
Director of Regulatory Affairs 

Dear Mr. Purvis: 

Apri 1 6, 1984 

This letter authorizes Messrs. Earl Reagan, Anthony Chavis, or Doug Mclean of 
NUS Process Services Corporat1on to act as our agent to obtain burial space at 
the Chem-Nuclear~site in Barnwell, South Carolina. 

If there are any questions regarding this matter, please contact Mr. L. G . 
Evans at Telephone No. (716) 278-3462 or Mrs. S. C. Zambotti at Telephone No. 
(716) 278-3232. 

SCZ/j 1 , 
cc: Earl Reagan 

R. J. Klotzbach 

Sincerely, 

/ f ti·n~/~ 
Mrs. S .. · • Zambotti 
Purchas1ng Agent 
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